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PLANT AND ANIMAL PRODUCTS 


REPORTS OF RECENT INVESTIGATIONS AT 
THE IMPERIAL INSTITUTE 

Selected from the Reports made to the Dominion, Indian and 
('oloHuU (imermnents 

LliPTOSPERMUM CITRATUM OIL FROM KENYA 

In a previous issue ol tliis Hui.ujtin, 1931, 29 ,434, the results were 
published of the c.xjimination at the Imperial Institute of a sample 
of Australian Lepiospermiim citratum oil sent over by Mr. A. R. 
Feniold, Curator of tin* Technological Museum, Sydney. The oil 
had a strong Icinon-like odour and was found to contain 73*5 per 
cent, (by weight) of uldehyd(‘s, consisting principally of citral and 
citronellal. It was ronsiden'd that the oil would be of definite 
commercial valiu* as a .soap ]H‘rfume, but would have to compete 
in the market with sue.h f)il.s as ('ochin lemongra.ss oil and Java 
citronella oil. 

Leptosperniiim citratum i.s a shrub or small tree, belonging to the 
natural order Myrtaceai', known locally as the lemon-scented tea 
tree. It occurs in th<‘ wild state at ('opmanhurst, New South 
Wales, and at Springbrook and Palmwood, Queensland. It was 
.soon recogni.sed in Australia that if the oil was to be produced 
on a commercial scale, cultivation would be necessary, owing to 
its limited natural occurrence. Eminently successful results on the 
experimental cultivation of the tree in New South Wales, dating 
back to 1917, have been obtained by Mr. E. Cheel, Botanist and 
Curator ol the National Herbarium, Sydney, and by Mr. Penfold, 
and experimental plantations, under both official and private 
auspices, have been established in various parts of the State. Uje 
question was also taken up by the Queensland Forest Service, which 








established a number of cxpenmental plots throughout the State 
and also distributed young plants from its nursery at Beorwah, 
North Coast Line, Queensland A description of this work, with 
details of the oil obtained from the difteront e\perimental areas in 
both New South Wales and Queensland, and a discussion of the 
technical possibilities ot the oil, is contained in “Australian 'J'ca 
Trees of Economic Value, Part 11 ,” by A. R Pinilold and 1 ^'. K. 
Morrison, issued as BuMin No 14, 'f t'clniohi<Hal Museum, Sydni'y, 
1936. 

This oil from the Icmon-bccntcd tea tree must hi' distinguished 
from that of another of the so-called tea tn'cs ol New South Wales, 
Melalmca aUernifoUa, which contains Ironi 50 to 60 jier ciuit. ol 
terpenes (pinenc, terpinene and cynKuie), 3 to 8 per cent, of cineolc 
and an alcohol, terpincnol This ml has valuable germicidal 
properties and is already in commeice, usually undet the name 
“ Ti-tree ” oU. 

In view of the fact that Icniongiass and citronolla grass do not 
thrive in Kenya, Mr Gilbert Walker, the well-known essmitial oil 
producer, of Nakuru, decided in 193(1 to experiment with Lepto- 
spervtum citratum, and he has very kindly lumishetl tlu‘ Imperial 
Institute with particulars of his results. Fuller details are ('on- 
tained in a note prepared by hmi lor jniblicatioii in the Hast 
African Agricultural Journal. 

Mr. Walker’s farm is situated on the eastern side ol the Great 
Rift Valley, at an altitude of 6,600 ft and possesses a light rather 
sandy soil. The first attempt, made at the end ol 1936, to get thi' 
seed to germinate failed, but better success followed a further 
attempt in July of the next year The seed germinated in from 
16 to 18 days, and five months later they were pricked out into 
boxes. At the end of another six months the plants were 0 to 8 in. 
high and ready to be transplanted. The plants wore found to be 
delicate and slow in the early stages and very susceptible to damping 
off. Attempts to propagate by cuttings, Iroin roots and by layering, 
were not a commercial success. 

In order to study the grovrth ol the trees the first few were 
planted in three rows of 75 trees each, spaced 5 It. by 4 tt. Tlu* 
outer row was left untouched, the central row was usi'cl tor experi¬ 
ments, and the third row for ordinary distillation. Th(' oeniral 
row was considered the most useful lor obtaining data as nearly as 
possible under plantation conditions, but it is now overshadoweil 
by the outer row which has grown to ten or twelve loot high and 
started flowering in 1940. 

Growth after planting in June 1938 was rapid, and in December 
many trees were 2 ft high. In January 1939 the weight of leaf 
from an average tree was 6 oz., in April 9 oz., and in November 
two ye^s and four months alter the sowing ol the seed, the leaves 
and tvngs of the 75 trees in the central row were gathered and 
weighed 2041b. and the oil contenj was 1-7 per cent. 
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Fresh growth came on apace, and in July iQp), eight months 
later, a second cutting was marl<'. I'lie material weighed 420 lb., 
but the oil had fallen to i-2 per cent.; this may h<ive bec'ii partly 
due to the leaves being wet and heavy from a shower ot rain and 
to the presence of a large number ol young shoots, for it is known 
that mature leaves are the' rieh<'d in oil. 

In order to find out the t'lUrt of pruning back on the yield ot 
leat, blocks of 10 trees etieh W(‘r(^ cut clown to dillenMit luMghts 
from the ground, i.e. to i II., i It. h in., 2 It., z ft. 6 in., and 3 It., 
and allow(‘(l to grow lor twc‘lvt‘ niontlis. In spite of an exceptionally 
long pt'riod ot drought growth w«ls good. In July 1041, a year 
after the cutting back, there was a new growth of 4 ft. tliroughout, 
when the leaves and twigs \wrv cut. h'nnu the yitdds of grc(m 
material obtainc‘tl li was conclucknl that tret's should not be pruned 
back to below 2 It., although i1 might be best to cut them right 
back at It'ast once in order to indutv a shrubby growth, and perhaps 
this should be done at the time of planting out. 

Till' weather throughout thi'se trials was vt'ry dry, and it is 
noti'worthy that fivt' tri'i's in tht' oult'r nnpnmed row dit'd, pre¬ 
sumably from drought, whiU' the prunc'd trt'i's did not sulhT. 

Meanwhik' a })lantaiioii of six acres had bc'cn establislu'd in 
June 1939, and it has bcrii coiisideraldy multiplii'd wsince then. In 
order to try and ket']) down wvc'd growth and grass the tret's wi'rc 
spaced 4 ft. by 4 ft. only. 

The first comnuToial distillation was made in Sc'ptembcr 1940, 
when 371 lb. of oil wtTe obtaiiu'd from the six acres. This rather 
low result was not unc'xjx'cted, whc'u tht' int'vitable misses are 
taken into account together witli the unfavourably dry weather. 

Anotht'r distillation from this same section in six months* time 
was disappointing ; the mistake was made of harvesting before the 
new growth Iiad matured. 'Hie very numerous young shoots are 
reddish in colour, and distillation .should not bt' clone at any rate 
before tht* goni'ral lint' of the ])lantation has turned from a pink 
co])per tt) a cc)|^])t'r-gn‘t'n, and jxxssibly t'ven not for a long time 
aftt'r that. A reet'ut first tlistillation from anotht'r section of 
plantation has iirodueed 158 11). of oil ])er acre. 

Although tht' ])(‘ri<)d bt'Lwt'eii distillations must nece.ssarily vary 
with tht' wt'atlu'i*, Iht' iudicalions art' that tht'y .should not Ix' made 
at initTvals of le.ss than eight months, but it will take .sc'veral years 
of study b('ft)n‘ rc'liable data on that and other kindred subjects are 
obtainc'd. 

In vic'W of the labour costs involved in harvesting and distilling 
the frexsh Itxtvcs and twigs it was decided to find out the effect of 
drying the leaf. A quantity of leaves and twigs were cut and a 
test showed an oil content of 1-44 per cent. Three hundred pounds 
of the material were then driccl for three weeks in a galvanised 
iron-roofed building, and on distilling the yield of oil was found to 
be 1*46 per cent, expressed on the green material. 

2 
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Another experiment was made later with sun-drying out of 
doors for five days. The ori^nal green material contained i-68 
per cent, of oil, while the yield from the sun-dried material was 
found to be 1-62 per cent, calculated on green basis. During the 
process of sun-drying the weight of leaves an<l twigs was reduced 
by 50 per cent., and the still was able to hold a larger charge of 
the dry leaf. 

From this it appears that the leaf could be (lri('d and stored 
until a sufficient quantity was ready to keep the stills working 
full time; it is not yet known whether the drying alfcct.s tlui 
percentage of aldehydes. 

The 3delds of oU obtained in Kenya compare favourably with 
those recorded by Penfold and Morrison in the case of the Australian 
experimental areas. 

In December 1939 Mr. Walker sent to the Imperial Institute a 
sample of oil distilled from leaves collected from bushes 2} years 
old. The results of its examination are given below. 

The sample was clear, light yellowish in colour, and po.sse.ssod 
a strong odour of the lemon t3q)e. 

An examination of the oil in the Imperial Institute laboratories 
gave the figures shown in the following table in comparison with 
the ranges of figures recorded in Australia for Lepiospermmn citratum 
oil by A. R. Penfold: 

Present 
Sample. 

Specific gravity at 15* 5715 * 5 ° • 0*8834 

Optical rotation aD . . . -1-4*33 at 21C 

Refractive index «D2o® C. . . i *4736 

Aldehydes, hydroxylamine method— 
expressed as citral and citronellal 
per cent.t . . . .80*5 

Solubility in 70 per cent, alcohol (by 

volume) at 15*5° C. . . . Soluble in 3*1 

vols. 

♦ Bulletin No. 14 Technological Museum, Sydney, 193(>, Australian Tea 
Trees of Econonne Value.’* 
f Method of the British Pharmacopoeia. 

These analytical results show that the present oil |mses.ses 
constants which, except for solubility in alcohol, fall within the 
range indicated by Penfold for Australian Leptospmwum dtraium 
oil. 

Portions of the sample were submitted to three firms of essential 
oil merchants in the United Kingdom who offered the following 
observations: 

(a) “ We have confirmed the constants given for this oil in the 
letter from the Imperial Institute dated March i6, 1940. 

" The oil possesses a very good fresh note suggesting citral and 
citronellal which is due to the high content of these aldehydes. 

" Its use would be in compoxmds for soap or lotions of the Eau 


A\i4ttah<m I.^pto^permum 
ettratum oU lecoxclud by 
Poniold* 

0*8792 to o* 885{) 
+3-5° to H 5’ 

1*4088 to 1-4757 


75 '“ »5 

Soluble in 1 to i *2 vols. 
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de Cologne type. The oil woxilcl be in compclilion with the oils of 
lemongrass and Java citronella. 

“ To-day lemongrass oil is cosling 2 s. xod. per lb., tlie rectified 
oil, say, at 3s. bd. p(T lb., and Java citronella oil costs 2 s. bd. per lb. 

“ The market valuation ot this oil of Lepiospcmiim citratim 
we do not place higher than 3.S. W.-4.S. ])cr lb. and its utility is 
along the line's suggested above (April 

(i) ‘‘The oil is certainly attractivi‘, but whether it has any 
special merits as compared with the cheaper oils, such as lemongrass 
and the citroncUas for soap making we cannot tell. Wc think, 
thcrclore, it would be unwise to encourage production unless it can 
compete with the above-mentioned oils. Ihcsc oils are, as you 
know, to-day worth between 2s. and 3s. bd. per lb (March 1940), 
but these prices arc appreciably higher than those ruling before 
war broke out. If this oil can be produced and sold at round about 
IS. per lb. wc think ('xperiraental cultivation on a rcasonabh' scale 
would be a fair risk and might prove profitable. Beyond this, 
however, wc cannot venture to give an opinion.” 

(c) ‘‘ Wo are inti'H'sted in this particular oil and think it should 
be of considerable use to us if it enn be produced at a price to 
enable it to compete in the ordinary way with Java citronella oil 
and lemongrass oil ol commerce. Wc should be glad to have a 
much larger sample to enable us to make some very careful tests 
before giving a definite opinion on the value ol the oil.” 

It wfil be noted that the market prospects and prices .suggested 
for the oil by commercial firms difler somewhat. The oil is at 
present unknown in the trade in the United Kingdom, and its 
market value will be better known when the trade has had the 
opportunity of testing a consignment, but it seems unlikely that it 
would command a price much above that of Java citronella oil or 
that of Cochin lemongrass oil, the London .spot prices of which 
before the war were from about i.s. bd. to 2 s. per lb. It is not 
considered that the oil could be usefully employed as a source of 
citral or citronellal, as these constituents are much more readily 
extracted from oils .such as citronella or lemongrass in which they 
occur separately and not in admixture. 

Mr. Walker infonns the Imperial Institute that one of the firms 
whose report is quoted almve ordered a trial consignment of the 
oil and 200 lb. has been sent to them. Another firm, in Australia, 
has ordered one ton of the oil at a satisfactory price. Mr. Walker 
considers that he has proved, at least under existing conditions, 
that a plantation of trees with a high yield of oil can be worked in 
competition with the quick-growing lower-yielding grasses in native 
hands in other countries. 
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ARTICLE 

FUMIGATION BY SMOKES 

WITH SPECIAL REFERENCE TO DERRIS AND PYRE'i'HRUM 
A SURVEY OF RECENT LlTERA'rURiC 


By S. T. P. Brightwell, M.Sc. (Lotid.), D.I.C., A.K.C'.S., 

Assistant, Plant and Animal Products Department, Imperial 

Institute 


The realisation of the need for protection of higher animals and 
plants against the lower animals, fungi and micro-organisms, has 
established the demand for protective agents applicable under all 
possible conditions. Fumigants, sprays and dusts- embracing 
gaseous, liquid and solid phases—each find their special application 
according to their individual merits, fumigants often posso.ssing the 
advantage of better penetrating power though frequently limited 
in the concentration of toxic agents which can be S(‘t up. The 
cyamde fumigation of citrus trees against scale insects and the 
fumigation of ships, warehouses and dwelling houses, using hydro¬ 
cyanic acid, sulphur dioxide, ethylene oxide* and other .substances, 
are notable instances of the successful application of tin* .superior 
penetrating powers of fumigants. An even greater penetration may 
be secured by admitting the fumigant into the partially evacuated 
space to be treated. 

Fumigants are classed in two groups—^gases or vapours, and 
smokes or aerosols.^ The former consist of vapours of the toxic 
agents alone or mixed with air or other inert gas, and the latter 
of suspended particles of liquid or dust in air, often stabilised as 
to their colloidal condition. The smokes oftcT th(' wide.st variety 
and also the highest concentrations of toxic agent available* in the 
whole range of fumigants. However, besides the con.sid(*nili()n of 
the toxicity and of the concentration of toxic agent, many fumigants 
are subject to grave fire hazard, so that the. choice Iras oft(*u to lx* 
made between using a less inflammable matcrijil and the* dilution 
of inflammable materials with inert substances such as ('arbou 
dioxide or carbon tetrachloride. Smokes, normally lc.s.s inflammable 
than other fumigants, arc now attracting some attention and appi^ar 
to be regaining the place they occupied in very early limes wluui 
incense smoke was employed for symbolic purposes, but doubt lo.ss 
valued for its hygienic functions. 

In recent ye^ the use of incense type smokes, especially as 
msectifuges, has increased, as shown by the following figures given 
for exports from Japan of solid insectifuge :— 


1 This teim k used in the sense defined by Gibbs (Clmuts 
incluaing all the various colloidal disperse systems in air. 
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Such exportation is mainly to Orii'iital counlrit'S, and is prolrably 
larf>('ly a pyrethnini product. 'Ihe manuraclnre.s are variously 
doscribi'd 111, [j] and |j| as joss slicks, tnosfpiito slicks and coils, 
“ Rus.sian batons,’’ inc('ns(' powders and cones, tumi}>aling p:istilles 
and ]Mpcrs, and “ FapicT-Rnsse.” Iliey consist essentially of a 
base, some gum, vaiious aromatic constilueuls and olton a specific 
disinfectant. Tin* base is usually charcoal, an aromatic wood 
(sandalwood, ci'darwood, ros(>wood or limlen wood) or bran. The 
aromatic constituents are oils, balsams or resins and may include 
the gum to stiflen the mixture for moulding. Various .specific 
disinicetants are used; for e.xain{)l(“, sulphur, camphor, trioxy- 
methylcno and ijyelhrum. It is olten iK'cessaiy to add pota.ssium 
nitrate (saltpetn') to ensure a stc'ady burning, and occasionally 
alum i.s usixl whc'u smouldering only is nxjuired. In a description 
ol th(> pn'paration ol Japaiu'se moscpiito sticks [ |1 the ba.se men¬ 
tioned is ])yrethnim .stalk i)owd(T, logt'tluT with .some pyrethrum 
flowtT ])owder and cinnamon k'aves. Another dt'seription given 
by le Mon'iitin [’,| ol Japane.se anti-mo.scpiito luniigants refers to 
the U.SO of powtk'n'd pyrethrum s(>eds. 

Jleskk's any U'thal a<'tion, smokes Irom these preparations 
possess certain us(‘ful propertii's as deterrents towards insects, and 
are particularly utilisc'd against llu' mosciuito as, for example, in 
mosquito coils. lla.xter |5l recommends the burning of joss .sticks 
and insect powch-r (pjTi'thrum) as a domestic measure for household 
protection against adult mos(iuito<‘s. 

With such prc'i)arations it is diflicult to know how much of the 
desired action is dni' to tin* spt'cilic agents added and how much to 
materials forming Uk* l)ase. Twort and Baker [bj have demon¬ 
strated till' powerful gt'rniicidal a('lion of burning cardboard and 
reports on the products of i)artial combustion of straw [3] indicate 
that th(' subslancx's wiiich tlislil Irom the straw are n-adily oxidised 
by catalytic actimi at th(' carbonised surface to aldehydic bodi(‘S— 
formaldehyde and trioxynu'lhyk'ne. The cellulosi' materials form¬ 
ing the bas(' of incense priqiaralions may, by candul incorporation, 
be made re.s])onsibl(' for a signiric.jint part of the germicidal or 
insecticidal action, (looilhuo and Sullivan [7], working with derris 
.smokes, have iudicat('d that more eflcctive smokes are obtained 
when corns!alk.s, impregnated with rotenone, arc burned than when 
the simple derris root is used. ITiis increased toxic action may be 
due to the products of combastion of the corn .stalk. The presence 
of carbonaceous particles from burning carbohydrates very much 
alters the propi-rtu's of a fumigant [8J, [9]. Aerosols of naphthalene 
tend to persist longer and give much smaller depositions in the 
presence ol the .smoko of bmning cornstalks mixed with potassium 
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nitrate. In addition, deposition was more even on all surfaces 
regardless of position. Similar effects were obtained when aerosols 
of orthodichlorobenzene were modified with the addition of lauric 
or oleic acids [9]. 

Various other factors have been demonstrated as ^ccting the 
efficacy of fumigant smokes. The importance of particle size has 
been stressed by Smith and Goodhue [10], in coimection with 
mists and dusts, who found an optimum size to exist. The sus¬ 
pended particles of the smoke may be coUoidal, microscopic, or 
even larger, though they often tend to a uniform stable size and 
may become colloidal on ageing. Very recently Baker and Twort 
[ii] have reported that the relative humidity of the air in which 
the aerosol is formed is an exceedingly important consideration 
and largely determines the germicidsd effects. This effect of 
humidity is to some extent paralleled by the behaviour of other 
fumigants [iz], though often the effect is not great except in extreme 
variations of humidity. 

In their work on the germicidal value of various aerosols Dr. 
C. C. Twort and co-workers [13], [14] used the flora of the saliva 
as test organisms and showed that the smoke from burning card¬ 
board and incense was more toxic than that from tobacco and 
certain other substances investigated. Many complex phenols, 
when atomised by mechanical means or by heat gave smokes with 
very high toxicities. Their work has shown that much of the 
efficacy of these germicidal suspensions is dependent upon particle 
size and other physical properties which are able to control evapora¬ 
tion, and so the changes in size of the aerosol particles. In molecular 
dispersions the toxicity of the substances was significantly lowered. 
In this connection Smith and Goodhue [10] have noted that mists 
and dusts may be too finely dispersed for maximum efficiency. In 
addition, quite definite optimum concentrations of the active 
principles exist, and undoubtedly sunilar considerations will relate 
to the efficacy of other smokes and should be taken into account 
when their toxic values are assessed. 

Various smokes have been in extended commercial use for some 
time, especially in glasshouses, when tobacco or materials impreg¬ 
nated with nicotine are often used to give smokes carrying the 
alkaloid nicotine. This alkaloid is volatile and moderately heat 
stable and has a considerable toxicity towards many tj^pes of insects, 
especially aphids. Using nicotine sulphate solutions vapourised by 
hot air, promising results were obtained in the control of codling 
moth on apple trees treated in the open [15] and [16]. Anabasine, 
an alkaloid allied to nicotine in insecticidal properties, has been 
considered as a fumigant but found to be less efficient than nicotine 
[ 173 - 

WTien pyrethrum and denis powders are burnt, mildly toxic 
smokes are formed [7], [18], [19], [20]. Meindoo and Sievers [18] 
reported that smokes from burning derris, cube and pyrethrum 
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powders were toxic towards two species of aphid, Macrosiphtm sp. 
and Myzus persicae. Goodhue and Sullivan [7] performed more 
elaborate experiments with the following results. Using the 
housefly {Musca domestica L.) as a test animal derris smoke at a 
concentration of less than i oz. of derris root per 1,000 cu, ft. gave 
a 50 per cent. kill. To produce an equal kill with pyrethrum smoke 
a dosage of 10 oz. per 1,000 cu. ft. was necessary. The suscepti¬ 
bilities of other insects were quite different; the bean aphid ( Aphis 
rwmicis L.) was easily killed by derris smoke, but the cockroach 
{Periplanata americana L.) was httle affected. The effect of 
pyrethrum smoke on the cockroach was quantitatively similar to 
that of p3u-ethrum smoke on the housefly. Simons [19] found that 
pyrethrum smoke had a rapid killing action on the mosquito but 
was slow in affecting the cockroach. 

The interpretation of these results is that there are grounds for 
behef in the potency of smokes derived from burning derris and 
P3nrethrum, but that, as Goodhue and Sullivan [7] point out, the 
exact procedure to be adopted for generating the smoke will influence 
its toxic value. When generated by simple burning it is very likely 
that only a small proportion of the initial material assumes the 
condition of a smoke. Twort and Baker [6] found that only 25 per 
cent, of the incense burnt is recoverable as smoke. Much of the 
material combusted becomes carbon dioxide and other comparatively 
harmless gaseous substances. 

The active principles present in the smokes from derris and 
pyrethrum have received some attention. Goodhue and Sullivan 
[7] showed that a small amount of the initial rotenone content of the 
derris powder was present in the smoke—^most of the rotenone is, 
however, destroyed during combustion. In the case of P3u'ethrum, 
the toxic agents present in the plant have been shown to be two 
complex esters, pyrethrins I and II [21], [22], and these substances 
are very easily destroyed by heat [23]. These active constituents 
are non-volatile and are probably completely destroyed during the 
combustion process. Further, the volatile part of pyrethrum 
flowers, which has been investigated by Merritt and West [24] and 
shown to be an essential oil, is without any toxic action towards 
honey bees [25]. It therefore seems probable that the toxic action 
of pyrethrum smoke is almost entirely due to products formed on 
combustion of the non-pyrethrin plant material. M. Nagasse, in a 
series of papers, has found that the smoke from burning pyrethrum 
powder contains neutral, phenolic, acidic and basic substances, the 
first predominating in amoimt as well as being the most toxic 
towards Drosophila mdanogasters [26]. The following chemical 
substances were characterised—^phenol, o-cresol [27], acet-, propion-, 
but3n:- and isovaleraldehydes, and butyric and isovaleric acids 
[28]. Ripert [29] has already isolated from pyrethrum flowers 
besides the chrysanthemum acids, protocatechuic and isovaleric 
acids so that it is reasonable to conclude that the toxic constituents 
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of pyrethrum smoke are derived from the iion-p37rethrms present 
in the plant. 

Although the available information is incomplete it is apparent 
that smokes from burning derris and pyrethrum powders are toxic 
to some insects, the former by ^urtue of some volatilised rotenone 
as well as by the decomposition products of the other constituents 
of the root and any adchtions made to the root powder. But the 
toxic action of p5nrethrum smoke is almost entirely due to the 
products of combustion. The effect of these smokes can be im¬ 
proved by careful attention to the added substances and to the 
manner in which the smoke is formed. 

A recent development in the technique of preparing certain 
aerosols has completely altered the position as regards derris and 
pyrethrum. The method, applicable to materials easily destroyed 
by heat, was described by Sullivan, Goodhue and Fales [9], [30]. 
A solution (in safrol or alcohol) of p5rrethrum oleoresin or of 
rotenone is sprayed on a hotplate when a dense aerosol is formed 
haxTng a toxic action equal to the smoke produced by the simple 
burning of amounts of pyrethrum or rotenone powders containing 
twenty times as much of the insecticidal principles. This fumigant 
was highly effective against houseflies and mosquitoes {Culex sp.), 
but had httle or no action on the American cockroach. No car¬ 
bonisation residue remained, and from the toxicity it seemed that 
very little of the active insecticidal constituents were lost during 
the dispersion. Mixtures of pyrethrum oleoresin and rotenone 
show toxicities greater than the sum of those due to the constituents 
when used smgly. The rapidity vith which an effective concentra¬ 
tion of fumigant smoke is built up contributes to the increased 
tojddty. These authors have developed a compact apparatus 
which embodies fan, heater and distributor for carrjdng out the 
generation of these aerosols and the results already obtained suggest 
that b}’’ this method the range of materials that can be used as 
fumigants has been much extended, embracing not only possibly 
new substances but permitting the application of the old insect¬ 
icides in new situations. 
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NOTES 

Sugar-Cane Wax.—^The manufacture of sugar-cane wax as a 
by-product of the South African sugar industry, started at the time 
of the last war, was discontinued in 1930 as a result of competition 
from a number of other waxes which were being offered on the 
market at prices that made its production uneconomic. Under 
present war conditions it is possible that production may be resumed. 

Meanwhile the possibihties of recovering sugar-cane wax m 
connection with the sugar industry of Louisiana are being investi¬ 
gated by the United States Department of Agriculture, which has 
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in view the possibility of producing some 6 or 7 million pounds of 
the wax aimually. The aim is, if possible, to obtain a product 
superior to the original Natal wax, which had some objectionable 
features such as a sticky feeling, a dark colour difficult to bleach, 
and sometimes an objectionable odour. 

The wax occms in a thin layer on the stalks of the cane, but the 
quantity is so small, amounting to less than 2 lb. per ton of cane, 
that its direct collection would not be economically possible, and 
the only practicable way of obtaining it is that employed in Natal, 
namely, recovery by means of solvents from the mud resulting 
from the clarification of the cane juice. The dried mud press-cake 
may contain from 5 to 17 per cent, of wax. 

Research is being carried out in the United States with a view 
to ascertaining the most suitable solvents to use and the best 
conditions for obtaining a product having the desired qualities. 
Some of the undesired properties in the wax, it seems, are due to 
the fat which is present with it in the press-cake and has the effect 
of causing stickiness in the product, as well as of lowering its melting 
point. The fat is to some extent destroyed if the press-cake is 
allowed to undergo putrefactive fermentation before extraction, and 
it has been found that this procedure results in a harder wax. 
However, it appears likely that the disagreeable odour sometimes 
associated with the Natal product may have been due to this 
practice, and research in the United States is being directed to 
obtaining by other means a wax as free as possible from fat. 

An account of the present position of the investigation is given 
in a report by R. T. Balch, an extract from which appears 
in Industrial Reference Series, Part i. Chemicals and Allied Prodzicts, 
No. 76, October 1941, issued by the United States Department of 
Commerce. A number of solvents have been considered, and the 
suggestion is made that the solvent used should have a boiling 
point above the melting point of the wax. Toluene is regarded 
favourably and has been adopted for laboratory extraction. It is 
not one of the cheapest solvents, but cost is not of serious conse¬ 
quence, as the solvent can be recovered with only a low loss. 
Another point that is being investigated is the degree to which it is 
necessary to dry the press-cake before extraction, i.e. the proportion 
of moisture tMt can be left in it without impairing the efficiency of 
ej^action, using various solvents. The removal of the fat associated 
witii the wax is another problem, and results so far indicate that 
this can best be effected by a cold diffusion process using a “ selec¬ 
tive solvent,” acetone being indicated as having the greatest pos¬ 
sibilities taking into account initial cost and other considerations. 

According to the publication mentioned it is proposed to set up 
a pilot plant at the Sugar^ Plant Field Station, Houma, Louisiana, 
in order to study the question on a scale approaching manufacturing 
conditions, and at the same time to provide a supply of wax for 
large-scale tests by prospective users. 
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Chrysil Rubber in the United States—With the cessation of 
supplies of rubber from Malaya and the Netherlands East Indies, 
attention is once more being directed to the possibilities of producing 
rubber from the rabbit-brush, a shrubby plant occurring over vast 
areas in the arid regions of the Western States of America. Ac¬ 
cording to the Oil, Paint and Drug Reporter for January 26, 1942, 
p. 43, scientists at the University of California have informed the 
United States Government that 500,000,000 lb. of naturally occur¬ 
ring rubber, sufiftcient to supply the country for five months, are 
ready for immediate harvesting. 

Immediately after the entry of the United States into the last 
war an investigation was started under the auspices of the University 
of California and the Conamittee on Scientific Research of the State 
Council of Defence for California, for the purpose of locating a 
supply of rubber which was thought might exist in certain native 
West American shrubs. Fortunately, the stoppage of imports of 
rubber, which had been feared would result from enemy action, 
did not materialise, and the exploitation of native rubber was not 
necessary. Nevertheless, the investigation was continued beyond 
the duration of the war, and the results were published in full 
detail in “A Rubber Plant Survey of Western North America,” by 
H. M. Hall and T. M. Goodspeed, issued as University of California 
Publications in Botany, Vol. 7, Nos. 6-7-8, pp. 159-278, Nov. 7, 
1919. 

Of the plants originally considered, species of Chrysothamnus, 
commonly known as rabbit-brush, seemed to be the most promising, 
and consequently they received the most attention. The results 
showed that rubber of good quality occurs in these latter plants, 
and if it could aU be assembled from the existing wild plants, the 
quantity would be considerable,^ although the percentage present 
in the plants is too small to warrant harvesting except under stress 
of national emergency. At the suggestion of Dr. F. E. Clements, 
the name " Chrysil ” was adopted as the name for the rubber 
produced from these plants. The authors stated that ” The very 
fact that the shrub is not rich in rubber may have its advantages 
when the matter is viewed from the standpoint of the nation's 
need. It means that the rubber will not be subjected to commercial 
exploitation and will thus be preserved as an emergency supply to 
be drawn upon only m case we reach such straits that its utilisation 
becomes necessary notwithstanding the high cost of harvesting.” 
The position thus envisaged by the authors seems now to have 
been reached. As to the actual cost of production of Clnysil rubber 
the recent report submitted to the Government states that it 
should be possible to produce it for about 45 cents per lb., which is 
twice the nominal price of East India rubber in New York. 

The genus Chrysothamnus comprises a considerable number of 

1 Hall and Goodspeed*s original estimate was about 300,000,000 lb., but the 
latest estimate, as mentioned in para, i, is much in excess of this. 
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species of shrubs belonging to the Aster tribe of the Compositse. 
Rubber has been found in several species, but the outstantog one 
is C. nmseosits, of which 22 varieties have been recognised and 
fully described by HaU in Part I of the Californian publication. 
Twelve of these varieties were examined and rubber found in 
all of them. 

The rubber-producing varieties are widely distributed in western 
North America, and range in altitude from sea-level in some of the 
desert b asins to 8,000 ft. in the southern Colorado mountains. 
They reach their greatest development on somewhat moist, moder¬ 
ately alkaline soils, unsuitable for standard agricultural crops. The 
largest stands are in Colorada, Nevada and Utah. Plants found to 
have the highest rubber content were from Nevada and CaUfomia. 

The rubber occurs, not in latex tubes as in Hevea, but in 
mdi\’idual cells as in the related Guayule plant {Parthennim argen- 
tatim) and like the latter Chrysil rubber would have to be extracted 
by a milling process The rubber is most abundant near the soil 
hne and in harvesting the wild shrub it is suggested that the whole 
plant should be taken, including 4 in. of root; the young twigs 
should be removed as they contain very little rubber. If cultivation 
is taken up the plants would have to be cut so as to leave the base 
of the stem for regeneration. 

The amount of rubber was found to vary with the botanical 
variety, the average percentage being 2-83 in var. hololencus, 2'69 
in var. pinifolius, 2-52 in var. viridulus (the commonest form in 
many areas) and 1-97 in var. const milts. The highest percentage 
was 6-57 in a plant of var. consimilis and the next, 5-56 in a plant 
of var. viridulus. 

A supply of viridulus shrub from California was supplied to Dr. 
D. Spence, Chairman of the Sub-committee on Rubber and Allied 
Substances of the National Research Council, who reported that the 
rubber he obtained from the material, although not as good as the 
best fine Para, was a great deal better than most African and 
low-grade rubbers. 

Hall and Goodspeed strongly recommended that the cultivation 
of the rabbit-brush should be thoroughly investigated. They 
pointed out that although the wild plant only contains, on the 
average, about one-quarter of the amoimt of rubber found in wild 
guajnile, it has many advantages over the latter. The individual 
plants are larger, averaging 6 lb. of rubber-carrying wood, as against 
J to 3 lb. in guayule; it is better adapted to the local conditions, 
one form growing over large areas where the temperature may fall 
to —^20° F., whereas gm^e needs a warm climate; it is very 
resistant to alkali and is thus suited to land too alkaline for any 
ordinary a & ali n e crop, guayule being sensitive to alkali; the 
water requirement is less; and, moreover, Chrysil rubber is stated 
to be superior to gua3rule and should realise a higher price and 
more nearly replace the fine imported rubbers. 
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H.M. Stationery Office, 1941.) Price 6 d. 

Toxicity of Red Squill Powder and Extract for Chickens, Rabbits and 
Guinea Pigs. By J. A. Lubitz and C. R. Fellers. J. Amer. PJiarm. Assoc. 
[Sci. Ed.), 1941, 80 , 128-130. 


Insecticides 

(See p 28.) 

Foodstuffs—General 

The Storage of Native Food Crops in Uganda. E. Afr. Agric. 1941, 
7 , 74-76. Desds with millets, ground-nuts, plantains, cassava, peas and beans, 
and sesame. 

Changes in Dietary Value during Food Preservation. By W. V. Cruess. 
Fruit Prod. /„ 1941, 21 , 40-42. 

Heat Penetration into Canned Foods, particularly those of Solid or 
Semi-Solid Consistency, By R. Taggart and F. D. Farrow. Food, 1941, 10 , 
325-326, 339; 1942, 11, 13-17* 

The Lathridiidas of Economic Importance. By H. E. Hinton. Bull. 
Ent. Res., 1941, 82 , 191-247. Descriptions of a number of species which 
have been recorded on stored food products or in warehouses, granaries, or 
mills. 


Beverages 

Plantation Cacao in the British Cameroons. By J. West and 0 . J. 
Voelcker. Trop. Agric. Trin., 1942, 19 , 4-11. 

Tenth Annual Report on Cacao Research, 1940. Pp. 33, ii x 8J. 
(Trinidad : Government Printer, 1941.) Price 5s. Account of the work 
carried out under the auspices of the Imperial College of Tropical Agriculture, 
Trinidad. 

Natural Pollination of Cocoa, Theobroma leiocarpa, on the Gold Coast. 
By A. F. Posnette. Trop. Agric. Trin., 1942, 19 , 12-16. 

Resultaten van bemestingsproeven bij kof&e in het Malangsch Ressort 
van het Proefstation Midden-en Cost-Java. By W. Snoep. Bergcidtures, 
1941, 18 , looo-ioio. Results of manurial trials with coffee in the Malang 
Department of the Middle and East Java Experiment Stations. 

Knopdifferentiatie en slaging van kofl&e§nten. By D. de Graaff. 
Bergciiltures, 1941, 15 , 1192-1196. Bud differentiation and taking of coffee 
grafts. 

Annual Report of the Tea Scientific Department, United Planters' 
Association of Southern India, for 1940-41. Pp. 70, gi x 6. (Coonoor: 
United Planters’ Association of Southern India, 1941.) 

The Fermentation Process in Tea Manufacture. The Influence of External 
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Factors on Fermentation Rate. By E. A. Houghton Roberts. Bioohem. 

1941, 865 909-919. 

Fermentatie van thee. By H. A. Leniger. Bef^cultuveSt i 94 ^» 
1040-1047. 


Cereals 

Control of Insect Pests of Grain in Elevator Storage. Bv K. T. Cotton 
and G. B. Wagner. Fyms\ Bull No, 1880, U.S. Def>, Agnc. Pp. 22, 
94 X 6 . (Washington, D.C. : Superintendent of Documents, Government 
Printing 0 £ 5 ce, 1941.) Price 5 cents. 

Breeding Corn for Resistance to Insect Attack. By J. H. Bigger. /. 
Eco 71 . Ent,, 1941, 34 , 341-347- 

Progress of Rice Research in the Philippines. By J. B. Juliano. Phihpp. 
/. Agric,, 1941, 12 , 125-196. 

The EfEect of Carbon Bisulphide on the Germination of Paddy. By G. 
Stahel. Tvop, Agnc,, Tvin,, 1941, 18 , 200-203. Experimental work carried 
out at the Agricultural Experiment Station, Paramaribo, Suriname. 

Rice ^"arieties and Their Comparative Yields in the United States. By 
J. W. Jones and others. Cm. No, 612, U.S. Dep. Aqnc. Pp. 34, 9x6. 
(Washington, D.C. : Superintendent of Documents, Government Printing 
Office, 1941.) Price to cents. 

Gegevens over de Beteekenis van Groenbemesting bij Sawahrijst. By 
G. A. W. van de Goor. Meded. No. 50, Alg. Proefst. Landb. Buitenz. Pp. 28, 
10 ^ 7. (Buitenzorg, Java: Proefstation voor den Landbouw, 1941.) 
Price f. 0.40. The results of a number of field trials prove the value of green 
manuring lowland rice. 

The EfEect of Ammoniacal and Nitrate Nitrogen on the Yields of the Rice 
Plant. By R. H. Dastur. Indian J, Agnc. Sci., 1940, 10 , 761-767. 

Pests of Rice. By F, Q. Otanes and P. L. Sison. Philipp. J, Agric., 
1941. 12, 211-256, 

Breeding Wheat and Alfalfa for Resistance to Insect Attack. By C. M. 
Packard. J. Econ. Ent,, 1941, 84 , 347-352. 

Soil Conditions and the Take-All Disease of Wheat. VII. Survival of 
Ophiobolus gramims on the Roots of Different Grasses. By S. D. Garrett. 
Ann, AppL Biol, 1941, 28 , 325-332. 

Folses 

Beans for Canning. Australia to Grow own Requirements. By A, C. 
Orman. Agric. Gaz. N.S.W., 1941, 62 , 560-564. 

The Na\y Bean (Phaseolus vulgaris). By F. A. Maher. J. Dep, Agric. 
Viet,, 1941, 89 , 4 S 9 - 495 » 5 i 4 - 


Boot Crops 

Potato Growing in Ireland wdth particular reference to Production for 
Industrial Purposes. By J. P. Drew and D. Deasy. J. Dep. Agric. Eire, 
1941, 38 , 220-238. Results of an investigation into the relationship between 
size of tubers and percentage of starch for potatoes of high, medium and low 
starch content are outlined. 

The Rothamsted Experiments on the Manuring of Potatoes, Part 2. 
Effects of Inorganic Manures on the Yield of Potatoes. Part 3. The Effect 
of Fertihsers on the Habit of Growth and Other Characters of Potatoes. 
General Summar\-. By Sir E. J. RusseU and H. V. Gamer. Emp. J. Exp. 
Agric., 1941, 9 , 217-255. 

Freezing Injury to Potato Tubers. By R. McKay and P, Clinch. /. 
Dep. Agric, Eire, 1941, 38 , 367-373- 

Diseases of Fruit, Flowers and Vegetables in Southern Rhodesia. 
Diseases of Potatoes. By J. C. F. Hopkins. Rhod. Agric. J., 1941, 88, 
672-690. 
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Processing and Chemical Investigations of Taro. By J. H. Payne, G. J. 
Ley and G. Akau. Bull. No. 86, Hawaii Agric. Exp. Sta. Pp. 41, 9x6. 
(Honolulu : Agricultural Experiment Station, 1941.) Describes the manu¬ 
facture of taro flour and other products and gives recipes for their use. 

Diseases of Taro [Colocasia esculenta) in Hawaii and their Control. With 
Notes on Field Production. By G. K. Parris. Circ. No. 18, Hawaii Agric, 
Exp. Sta. Pp. 29, 9x6. (Honolulu : Agriculture Experiment Station, 

1941-) 

Storing Mangolds and Turnips. Adv. LeafL. No. 158, Miynst. Agric, 
Bond. Pp. 4, 8J X 52 *- (London : H.M. Stationery Office, 1941.) Price \d. 

Sugar 

Proceedings of the Fifteenth Annual Congress of the South African 
Sugar Technologists’ Association, held in Durban and at Mount Edgecambe, 
April 8-10, 1941* 128, II X 8.^. (Durban: South African Sugar 

Technologists’ Association, 1941.) 

Scientific Report of the Imperial Institute of Sugar Technology, Cawnpore, 
for 1939-40. Pp. 45, 92 X 6^. (Delhi: Manager of Publications, 1941.) 
Price Re. i As. 2. 

Results of Research on Sugarcane. By A. K. Mitra. Bull. No. 86, 
Dep. Agnc. U.P. Pp. 19, 9J- X 6J. (Allahabad : Superintendent, Printing 
and Stationery, 1941.) Price As. 2. 

Fertiliser Experiments on Sugarcane in India. By R. D. Rege. Misc. 
Bull. No. 41, Imp. Coun. Agric. Re^. India. Pp. 63, g-J x 7 J. (Delhi: 
Manager of Publications, 1941.) Price Rs. 3. 

Field Experiments with Sugar Cane, X. By C. H. B. Williams and C. 
Cameron. The Variety and Fertiliser Position of the Sugar Industry, VII. 
By C. H. B. Williams. Some Preliminary Experiments on Phosphate Fixation 
in British Guiana Sugar Cane Soils. By C. L. C. Bourne. Sugar Bull. No. 10, 
Dep. Agric. Bnt. Guiana. Pp. 61, 9J X (Georgetown, Demerara: 
Department of Agriculture, 1941.) 

A Survey of ihe Yields of Sugar Cane in Jamaica, 1939-1940. By A. F. 
Innes. Bull. No. 28, Dep. Sci. Agric. Jamaica. Pp. ii, 10 x 6. (Kingston, 
Jamaica : Government Printer, 1941.) 

The Anatomy, Life and Seasonal Histories of Striped Moth-Borers of 
Sugarcane in North Bihar and West United Provinces. By B. D. Gupta. 
Indian J. Agnc. Sci., 1940, 10 , 787-817. The moth-borers referred to are 
Argyria sticticraspis, Diadrcaa auricilia, Diatreea venosata and Chilo zonellus. 

Chilo try petes Bisset (Pjrralidae)— z. New Pest of Sugarcane from the 
Punjab. By Khan A. Rahman and D. N. Tandon. Indian J. Agnc. Sci., 
1940, 10, 818-823. 

Hosts of the Sugar Cane Gumming Disease Organism. By G. Orian. 
Pitbl. Dep. Agric. Mauritius. Pp. 39, 9J x 7. (Port Louis ; Department 
of Agriculture, 1941.) Reprinted from Rev. de V lie Maurice, 1941, No. i, 
19-58. 

Farm Production of Sugarcane Sirup. By C. F. Walton, E. K. Ventre, 
M. A. McCalip and C. A. Fort. Frms*. Bull. No. 1874, U.S. Dep. Agric, 
Pp. 38,9 X 6. (Washington, D.C.: Superintendent of Documents, Govern¬ 
ment Printing Office, 1941.) Price 10 cents. 


Fruits 

Annual Report of the East Mailing Research Station, Maidstone, Kent, 
for 1940. Pp. 96, 10 X 7. (East Mailing, Kent: Research Station, 1941.) 
Price 55. With 14 pp. supplement on the general development and activities 
of the station. 

A Nutritive Index of Fruits. By A. F. Morgan. Fruit Prod. J., I94i» 

21. 75 - 77 - . , . ^ 

A Note on Some Preliminary Cold Storage Investigations relatmg to 


3 
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Ceylon Fruits. By A. W. R. Joachim and T. H. Parsons. Trof. Agnc., 

Ceylon, 1941, 96 , 353 - 35 ^- • , ^ ^ ^ ^ 

Preservation of Fruits and Vegetables by Commercial Dehydration. By 
E. M. Chace, W. A. Noel and V. A. Pease. Circ, No. 619, U.S. Dep. Agyic. 
Pp. 46, 9x6. (Washington, D.C.: Superintendent of Documents, Gk>vem- 
ment Printing Office, 1941-) Price 10 cents. 

Canned Fruits. Operations Before, During and After Processing. Part 8. 
By L. H. Trace. Food, 1941, 10 , 335 - 337 - 

Fruit Pests of Baluchistan. By Nazeer Ahmed Janjua and C. K. Samuel. 
Ml sc. Bull. No. 42, Imp. Conn. Agric. Res. India. Pp. 41, 9J x 7L 
(Delhi: Manager of Publications, 1941-) Price Rs. 2. 

Blossom Killing Sprays for Apple Crop Restriction. By F. M. Read. 
J. Dep. Agric. Vxct., 1941, 39 , 428-430. Results of trials with cresyllic 
acid, tar distillate and sodium nitrate. 

Controlling the Pre-Harvest Drop of Apples. By M. B. Hoffman. Bull. 
No. 766, Cornell. Agric. Exp. Sta. Pp. 18, 9x6. (Ithaca, N.Y. : Agri¬ 
cultural Experiment Station, 1941.) 

Apple Aphides. Adv. Leafl. No. 106, Minist. Agric., Lond. 4, 

Si X 5i. (London : H.M. Stationery Office, 1941.) Price id. Life history, 
nature of damage and control methods. 

Codling-Moidi Control in Apples. By W. A. K. Stubbings. Frmg. S. 

A/k, 1941. 16 . 379. 

Studies on Bitter Pit of the Apple. By R. M. Smock. Mem. No. 234, 
Cornell Agric. Exp. Sta. Pp. 45, 9x6. (Ithaca, N.Y. : Agricultural 
Experiment Station, 1940.) 

Apple Mildew. Adv. Leafl. No. 205, Minist. Agric. Lond. Pp. 4, 
81 X sh (London: H.M. Stationer\’'Office, 1941-) Price id. 

Controlled-Atmosphere Storage of Apples. By R. M. Stock and A. Van 
Doren. Bull. No. 762, Cornell Agnc. Exp. Sta. Pp. 45, 9x6. (Ithaca, 
N.Y. : Agricultural Experiment Station, 1941.) 

Avocado Production in the United States. By H. P. Traub, C. S. Pomeroy, 
T. R. Robinson and W, \V. Aldrich. Ctrc. No. 620, U.S. Dep. Agnc. Pp. 
28, 9x6. (Washington, D.C.: Superintendent of Documents, Government 
Printing Office, 1941.) Price 10 cents. 

The Banana Trade from the West Indies to Canada. By E. R. Leonard. 
Trop. Agric., Trin., 1941, 18 , 244-246. Outlines the present day methods of 
transport, ripening and distribution of bananas in the trade between the 
British West Indies and Canada. 

Citrus Rootstock Trials in Southern Nigeria. By D. B. Murray. Trop. 
Agnc. Trin., 1941, 18 , 197 - 199 - 

Citrus Pests Investigation. Report on a Visit to Jamaica in November, 

1940. Bull. No. 30, Dep. Sci. Agnc., Jamaica. Pp. ii, 9J x 6. (Kingston, 
Jamaica ; Government Printer, 1941.) 

The Effect of Eth^dene Treatment upon the Recovery of Citrus Pectin. 
By J. L. Heid. Fruit Prod. J., 1941, 21 , 100-103, 125. 

Utilisation of Citrus Wastes. By F. J. Van Antwerpen. Industr. Engng. 
Chem., Industr. Ed., 1941, 33 , 1422-1426. 

Eradication of the Parlaiona Date Scale in the United States. By B. L. 
Boyden. Misc. Publ. No. 433, U.S. Dep. Agric. Pp. 62, 9x6. (Washing¬ 
ton, D.C.: Superintendent of Documents, Government Printing Office, 

1941. ) Price 10 cents. 

Development of the Fig and Date Industries of California. By B. C. 
Butler. Comm. Intell. J. Canada, 1941, 66, 672-675. 

Gooseberries. Adv. Leafl. No. 215, Minist. Agnc. Lond. Pp. 4, 84 x 54. 
(London : H.M. Stationery Office, 1941.) Price id. 

Grape \ine Cultivation. Bull. No. 23, Dep. Agric. United Provinces. 
Fp. 17, 9 i X 6J. (Allahabad: Superintendent, Government Printing and 
Stationerj’-, United Provinces, 1941.) Price As. 2. 

The Effect of Load of Fruit on the Tree upon Composition, Flavour, and 
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Dessert and Canning Quality of Twelve Varieties of Peaches. By H. H. 
Moon, C. W. Culpepper, J. S. Caldwell and A. T. Myers. Fruit Prod, J., 
1941, 21, 46-50. 54. 61. 

Semi-Commercial Trials on the Manufacture of Canned Pears (Williams’) 
and Pear Jam at Lyallpur. By Lai Singh and Girdhari Lai. Indian J. 
Agric. Sci., 1941, 11 , 652-658. 

The Soils of the Nambour, Woombye and Palmwoods Districts and their 
Suitability for Pineapple Culture. By L. G. Vallance. Queensld, Agric, 
1941. 56 , 92 -t 04 . 

Brown Rot and Allied Diseases of Plums. Adv. Leafi. No, 124, Minist, 
Agric. Lond, Pp. 4, 8 J X 5^. (London: H.M. Stationery OjB&ce, 1941.) 
Price id. 

Diseases of Raspberries and Blackberries. By B. O. Dodge and R. B. 
Wilcox. Frms\ Bull. No, 1488 {Revised), U.S, Dep. Agric. Pp. 33, 9 x 6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1941.) Price 10 cents. 

Studies on the Respiration of Strawberry and Raspberry Fruits. By 
M. H. Haller, D. H. Rose and P. L. Harding. Ctrc. No. 613, U.S. Dep. 
Agric. Pp. 13, 9x6. (Washington, D.C.: Superintendent of Documents, 
Government Pimiting Office, 1941.) Price 5 cents. 

Buckeye Rot of Tomato in California. By C. M. Tompkins and C. M. 
Tucker. J. Agnc. Res., 1941, 62 , 467-474. 

Tomato Wilt or Sleepy ” Disease. Adv. Leafi. No. 53, Minist, Agric. 
Lond. Pp. 4, 8^ X 5J. (London: H.M. Stationery Office, 1941.) Price id. 

The Vitamin Bi Content of Commercially Canned Tomato Juice. By 
C. F. Poe and E. G. McGuire. Fruit Prod. J., 1941, 21 , 108-109. 


Spices 

Ajowan, A Pocket Lens Study. By J. Small. Food, 1941, 10 , 331-334. 
Grains of Paradise [Aframomum spp.). A Pocket Lens Study. By J. 
Small. Food, 1942, 11 , 9-12. 

Cultural Experiments with Turmeric [Curcuma domestica Val.). Part II. 
The Influence of Spacing, Mulching and Kind of Seed on Yield. By W. R. C. 
Paul and M. Fernando. Trop. Agnc., Ceylon, 1941, 97 , 10-13. 

Mexican VaniUa Production and Trade. By L. D. Mallory and W. P. 
Cochran. Foreign Agnc,, 1941, 5 , 469-488, 


Vegetable 

The Vitamin-A Value of Carotene in Vegetables. By H. C. H. Graves. 
Chem. and Industr., 1941, 61 , 8-10. 

Breeding Vegetables for Resistance to Insect Attack. By S. F. Bailey. 
J. Econ. Ent„ 1941, 34 , 352-35S. 

Effect of Blanching on Dehydrated Vegetables. By J. Sugihara, S. T. 
Tsu and W. V. Cruess. Fruit Prod, J,, 1941, 21 , 104-106, 

Practical Hints on Storing Vegetables. By J. H. H. Viljoen. Frmg. 
S, Afr., 1941, 16 , 389-390. 

Experiments on the Control of Club Root of Brassicce in Gardens and 
Allotments. A Summary of Six Years* Trials. By N. C. Preston. Ann, 
Appl. Biol., 1941, 28 , 351-359* 

Physiological Relationships between Insects and their Host Plants. II. 
A Preliminary Study of the Effects of Aphides on the Chemical Composition 
of Cabbage and Field Beans. By A. C. Evans. Ann, Appl. Biol,, i94i» 

28 , 368-371. 

Ring Necrosis of Cabbage. By R, H. Larson and J. C. Walker. J, 
Agric, Res., 1941, 62 , 475-491- 

Salad Crops. Bull. No. 55 {^rd Ed.) Minist. Agric. Lond. Pp. 65, 9X6. 
(London : H.M. Stationery Office, 1941.) Price is. 6d. 
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Descriptions of Types of Principal American Varieties of Onions. By 
R. Magruder and others. Mtsc. Publ. No. 435 ^ U.S. Dep. Agric. Pp. 
87 -f 29 plates, IIJ X 9. (Washington. D C.: Superintendent of Documents, 
Government Mnting Ofdce, 1941*) Price 50 cents. 


Fodders and Forage Crops 

Notes on the Composition of Some Tanganyika Feeding Stuffs. By 
M.H. French. E. Afr. Agvic. Deals with the composition 

of local dried fish, sprouted bulrush millet and some green crops 

Common Grasses of the United Provinces. By N. L. Bor. Indian For. 
Rec. Senes) Botany, 1941. No. i. Pp. 222, 9] x 7^ (Delhi: 

Manager of Publications, 1941.) Price Rs. 9 As. 14. 

Pasture Plants of Victoria. Weeping Grass (Microlce^ia stipoides), Scented 
Vernal Grass {Anthoxanihum odoratum). Veldt Grasses {Ehrharia Icyngifiora, 
E. ereota and E. calycina) and Barley Grasses (Hordeum spp.). By W. D* 
Andrew. J. Dep. Agric. Vict., 1941, 39 , 474-480, 558-561. 

The Utilisation of Cultivated Fodder Grasses in Trinidad. By D. D. 
Paterson. Tiop. Agric., Tnn., 1941, 18 , 226-228. 

Re-estabhshing Native Grasses by the Hay Method. By L. E. Wenger. 
Circ. No. 208, Kansas Agnc. Exp. Sta. Pp. 16, 9x6. (Manhattan, 
Kansas ; Agricultural Experiment Station, 1941) 

Crested WTieatgrass {Agvopyron cnstatum). By H. L. Westover and 
G. A, Rogler. Leafi. No. 104 (Revised), U.S. Dep. Agnc. Pp. 8, 9 x 6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1941.) Price 5 cents. 

Vernalisation and Photo-Penodic Induction, i. Perennial Rye-Grass 
(Lclium petenne). 2. ^\Taite Clover {Tnfolium repens). 3. Red Clover 
(Tnfolium pratense). By D. Cairns. N.Z. J. Sci. Tech., 1940, 29 , 86A-96A ; 
19411 22 , 279A-289A ; 359A-368A. 

A Manurial Experiment with Merker {Pennisetum merken) and Napier 
(Penmsetum purpiivenm) Grasses. By C. D. V. Georgi, A. B. Lucy and 
Gunn Lay Teik. Malay. Agric. J., 1941, 29 , 304-321. 

Common Seed Impurities of Lucerne. Described and Illustrated. By 
A. Myers. Agnc. Gaz. N.S.W., 1941, 62 , 454-459. 

Tests of Species and Varieties of Vetch for Resistance to the Vetch 
Bruchid (Bruchus hrachiahs). By J. S. Pinckney and R. E. Stitt. Circ. 
No. 617, U.S. Dep. Agnc. Pp. 6, 9 x 6. (Washington, D.C.: Superin¬ 
tendent of Documents, Government Printing Office, 1941.) Price 5 cents. 

Straw Pulp. How to Make and Feed It. Pamph., Mtmst. Agnc. Loud. 
Fp- 7. 9 i X (London : hlinistry of Agriculture, 1941.) 

Whey as a Stock Food. By A. C. T. Hewitt. J. Dep. Agric. Viet,, 
194L 89 , 469-473- 


Oils and Oil Seeds 

Coconut Cultivation in the Island of Trinidad, British West Indies. 
By W. V. D. Piens. Trop. Agnc., Ceylon, 1941, 96 , 328-346. 

Results of Manurial and Cultivation Experiments on Coconuts. By 
R. G. H. Wilshaw. Malay. Agnc. J., 1941, 29 , 267-272. 

The Efiect of Manuring Coconut Palms on the Oil and Protein Contents 
of the Copra. By R. Child and M. L. M. Salgado. Trop. Agric., Ceylon, 
1941, 97 , 4-9. 

Picking versus Natural Fall in Coconut Harvesting. By H. J. Simpson. 
Malay. Agnc. J., 1941, 29 , 395-398. 

Notes on the Fall of Immature Coconuts in Ceylon. By S. R. K. Menon. 
J. Coconut Indusir. Ceylon, 1941, 5 ,87-91. Causes of nut-fall, with reference 
to the supply of raw material for the manufacture of Menonite boards 
from fallen immature nuts. 
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The Potash Content of Coconut Husks and Husk Ash. Bj' M. L. M. 
Salgado and E. Chinnarasa. Trop. Agric., Ceylon, 1941, 97 , 68-73. 

The Seed Fat of Garama echinocarpa Thwaites—“ Madol Oil.” By R. 
Child and W. R. N. Nathanael. Trop. Agnc., Ceylon, 1941, 97 , 78-81. 

Marketing Peanuts and Peanut Products. By H. J. Clay. Misc. PuhL 
No. 416, U.S. Dep. Agnc. Pp. 124, 9x6. (Washington, D.C.: Super¬ 
intendent of Documents, Government Printing Of&ce, 1941.) Price 20 cents. 

A Comparative Test of Some Promising Varieties of Soybean. By P. A. 
Rodrigo and P. S. Urbanes. Philipp. J. Agnc., 1940, 11 , Nos. 1-3, 285-299. 
Description of work on the acclimatisation of soybean. 

Nitrogen Fixation and Soil Fertility Exhaustion by Soybeans under 
Different Levels of Potassium. By C. E. Ferguson and W. A. Albrecht. 
Pes. Bull. No. 330, Mo. Agric. Exp. Sta. Pp. 52, 9x6. (Columbia, 
Missouri: Agricultural Experiment Station, 1941.) 

Soybean Oil. What Its Expanding Production in the United States 
means to Users in the Soap Industry, particularly to the Manufacturer of 
Potash Soap Specialities. Soap, 1941, 17 , No. ii, 21-23, 70. 

Improvement of Toria {Brassica napiis L. var. dichotonm Prain) and 
Taramira [Eruca saliva L.) by Group Breeding. By Ali Mohammad and 
S. M. Sikka. Indian J. Agnc. Sci., 1941, 11 , 589-596. 

Tung Oil: Trials in Ceylon. Trop. Agric., Ceylon, 1941, 97 , 87-94. 
Cultural trials with Aleurites fordii and Aleurites montana and the possi¬ 
bilities of extended cultivation. 

Sugarcane Wax Utility Explored. U.S. Dep. Comm., Industr. Ref. 
Serv., Pt I, No. 76, 1941. Pp. 4, ii X 8|. (Washington, D.C.: Superin¬ 
tendent of Documents, Government Printing Of&ce, 1941.) Price 10 cents. 
Extracted from a report by R. T. Balch, Bur. Agnc. Chem. Engng., U.S. 
Dep. Agnc. 


Essential Oils 

Palmarosa Oil. A Survey of the Production, Markets and Important 
Characteristics of Palmarosa and Gingergrass Oils. By E. Guenther. Soap. 
1941, 17 , No. 7, 24-27, No. 8, 28-30. 

Rosha Grass Oil. By Jai Chand Luthra. Indian For., 1941, 67 ,555-558. 
Notes as to the types of Cymhopogon martini Stapf in India. 

Fibres 

The Use of Climatic Graphs in Determining Suitable Areas for Flax 
Production. By H. C. Forster. J. Dep. Agnc. Viet., 1941, 39 , 515-524. 

The Moisture Regain of Jute at a Range of Atmospheric Humidities. 
By C. R. Nodder, K. R. Sen and B. K. Chakrabarti. Tech. Res. Mem. No. 3, 
Indian Cent. Jute Comm. Pp. 10, 9^ X 6J. (Calcutta : Indian Central 
Jute Committee, 1941.) Price Re. i. 

Uma nova, imponente palmeira brasileira. Cocos getuliana Bondar, n. sp. 
By G. Bondar. Rev. Qimn. Industr., Brazil, 1941, 10 , No. 113, 10-12. Palm 
not at present exploited, but produces abundant piassava-like fibre. 

Cultiur van Ramie. Bergcultures, 1941, 15 , 1197-1199. Cultivation of 
ramie. 

Study of Wool Quality as the Basis of Individual Selection in Breeding 
of Deccan Sheep. By E. J. Bruen, S. S. Khot and A. K. Deshpande. Indian 
/. Vet. Sci., 1941, 11 , 181-206. 

Paper-making Materials 

Cellulose from Hardwoods. Wood Pulp Purification. By G. A. Richter. 
Industr. Engng. Chem., Industr. Ed., 1941, 33 , 1518-1528. 

Sulphite Pulp from Douglas Fir. By G. H. Chidester and J. N. McGovern. 
Paper Tr. J., 1941, US, No. 9, 34“38/ 
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Pulping Loblolly Pine [Pinus tcsda) Heartwood wiih Calcium-, 
Magnesium-, and Sodium-Base Sulphite Liquors. By J. N. McGovern and 
G. H. Chidester. Papey Tr. 1941, 113 , No. 16, 32-35. 

Hybrid Poplars [Populns spp.). By P. Vogelsang. Paper Tr. 1941, 
113 , No. 20, 38-40. Relates to quick growing h3'bnds to produce a wood 
suitable for pulp manufacture. 

Use of Bleachability Tests in the Marketing of Pulp. By R. Vincent. 
Paper Tr. J., 1941, 113 , No. 15, 36-38. 

The Relation between Bleachability and other Pulp Characteristics. 
By T, A. Pascoe, H. E. Nelson and M. Fraser. Paper Tr. 1941, 118 , 
No. 16, 36-39. 

Holocellulose from Wheat Straw. By W. A. Schenck and E. F. Kurth. 
Indiistr. Engng. Chem., Industr. Ed., 1941* 33 , 1398-1402. 

Production of Pulp from Fibrous Elements of Sugar Cane Bagasse. By 
S. D. Wells and J. E. Atchison. Paper Tr. 1941, 112 , No. 13, 34*38. 

Rubber 

Report of the Work of the Rubber Research Board, Ceylon, in 1940. 
Pp- 123, 9j X 6. (Peradeni^-a : Rubber Research Board, 1941.) 

The Malayan Rubber Planting Industr^^ in 1940. Malay. Agric. 

1941, 29 , 273-282. Compiled by tiie Economics Branch of the Department 
of Agriculture, S.S. and F.M.S. 

RLem-en bewaarproeven van hevea zaden. By J. S. Eikema. Berg- 
cultures, 1941, 16 , 1049-1060. Experiments in germination and storage of 
Heiea seeds. 

The ]Manuring of Cenivosema pubescms, B}’’ R. A. Hamilton and K. S. 
Pillay. J. Ruhb. Res. Insi. Malaya, 1941, 11 , 25-43. Experiments to 
detennine the suitability of leguminous cover for rubber. 

Tobacco 

Tobacco Research in Canada. By N. T. Nelson. Emp. J. Exp. Agric., 
1941, 9 , 265-276. Study of tobacco soils, manuring and varietal trials. 

Tobacco in the Philippines. By D. B. Paguirigan and P. P. Tugade. 
Phihpp. J. Ag}ic,, 1940, 11 , Nos. 1-3, 1-269 + 53 plates. Rdsum6 of the 
history- and development of the indus1x3^ 

The Culture of Virginia T}’pe Tobacco in Southern Rhodesia. Field 
Operations, By D. D. Brown. Rkod. Agric. J., 1941, 38 , 620-643. 

Flue-cured Tobacco. Apparent Density and its Correlation with Chemical 
Composition. By F. R. Darkis, P. M. Pedersen and P. M. Gross. Indiistr. 
Engng. Chem., Indusir. Ed., 1941, 33 , 1549-1550. 

Entomological Investigations on the Leaf-Curl Disease of Tobacco in 
Northern India. IV. Transmission of the Disease b^’’ Vliite-Fty [Bemisia 
gossypipeida) from some new Alternate Hosts. By Hem Singh Prulhi and 
C. K. Samuel. Indian J. Agric. Sci., 1941, 11 , 3S7-409. 

Cultural Measures for Control of Root-Knot Eelworm (Heterodera marioni). 
With special reference to Tobacco. B}" R. W. Jack. Rhod. Agric. J., 1941, 
54^559. 


Drugs 

Annual Report of the Government Cinchona Plantations and Factory in 
Bengal, for 1039-40. Pp. 29, 9} x 6J. (Alipore, Bengal: Superintendent, 
Government Printmg, 1941.) Price As. 5. 

Rhizoctonia Damping-Ofi of Cinchona Seedlings. Bv S. A. Madarang. 
Philipp. J. For., 1941, 4 , 105-121. 

Empire Production of Drugs. III. Ephedrine. By V. A. Beckley. 
E. Afy. Agric. J., 1941, 7 , 69-71. Account of some experiments in Kenya. 

Artificial Production of Ergot. Some Notes on the Project in New South 
Wales. By H. J. Hynes. Agric. Gaz. N.S.W., 1941, 62 , 571-573, 581. 
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J- J- ^941. 

Flni?E^ 7 t °i ^^Sonovine in Ergot and its 
^inia jixtra^T:. ny a,. Powell, O. W. Reagan A Stevens and T? 1? 

Swanson J. Amer. Phann. Assoc., Set. Ed.. iLi 80 2ss-2w “ 

BvS" 7 Separation of Ergometrine from oke^Ergot Alkaloids. 

By D. C. Grwe J Anur. Pharm. Assoc., Sci. Ed.. 1941. 80 , 260-262 

aJc^eT, VV^t I|lands. ’b^Ji.nIX m^aii 

Agnc. iLxp, i5y w. w. Jones, W. B. Storey G K Parris anH T? r 
Hddaway. Pp. 64, 9 X 6. (Honolulu: Agricultural ExperimenTstetioS; 

Florid Beverages and M^t Tenderisers prepared from 


Dyestuffs 

<!T,r^^n!f-nTf -Appli^tion on Wool and Silk. Part I. By H. B. 

Chem. Soc., Indusi. and News Ed., 
nf the dyemg properties of the dye obtained from 

phihppensis with special reference to the 
alter-treatment of yams with fast salts. 

Dyeing on Wool and SUk. Part I. 


Miscellaneous Agricultural Products 

®y B. p. Bower. Cow«». Intell. J., Ca}iada, 
1941, ^, 474-482. Recommendations of the Committee appointed to in- 
vesfrgate the ufrlisahon of plant materials for alcohol production 

Studiw on Edibles from Borassus flabelUfer (Palmyra Palm) with special 

^ 7 '*0*^2“ from Molasses. 

Bee-K^ping. Bull. No. 9 (Revised), Minisf. Aerie. Lond. Pp. 52 
9j X 6. (London : H.M. Stationery OflSce, 1941.) Price is. 3d. 

^’'frllc. Reports on Experiments on Honey Mead (Honey Wine) 

^ T o 7 G. L. Mish. Fn«f Aod. L. 

1941. » 1 , 78779, 90 - A rcpnnt of an article published in 1934. 

Preparation (^ Activated Carbon from Rice and Betelnut Husks. Part I. 

Activation ivith Steam and Carbon 
Diomde. J. K. Chow^ury, K. M. Chakravartj’-, and A. K. Bhattacharyya. 
J. I^ian Chem. Soc., Industr. and News Ed., 1941, 4. 72-82. ^ 

Tfre Manufacture of Wood Charcoal. By C. J. Irvine. Lead. No. i. 
For. Comm. Vtct. Pp. 19, 9 J x 6. (Melbourne: Government Printer, 1941.) 

Livestock and Animal Products 

Pd ‘^7 24 m® Veterinary Department, Assam, for 1939-40. 

^ (Shillong: Government Press, 1941.) Price As. 14. 
Ad mini stration Report of the Civil Veterinary Department, Bombay 
wf the^mbay Veterinary College and the Bombay Cily 

and Harbour Vetainary Department for 1940-41. Pp. 74,9JX6. (Bombay: 
npermtendent. Government Printing and Stationery, 1941.) Price As. 5. 
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Report of the Veterinax}'- Department, Nigeria, for 1940. Pp. 8, gf X 6J. 
(Lagos : Government Printer, 1941.) Price is. 

Controlling Bot and Warble Flies of Livestock in Missouri. By L. 
Haseman and \V. E. Roland. Bull. No. 430, Mo. Agnc. E.rp. Sta. Pp. 
32, 9 X 6. (Columbia, Missouri; Agricultural Experiment Station, 1941.) 

Annual Report of the National Institute for Research in Dairying, 
University of Reading, for the year ending September 30, 1940. Pp. 52, 
9x7. (Shinfield, Reading: National Institute for Research in Dairying, 

1941.) 

The Organisms Causing Rust3’ Spot in Cheddar Cheese. By C. S. Pederson 
and R. S. Breed. Tech. Bull. No. 259, N. Y. St. A^ic. E.rp. Sta. Pp. 15, 
^‘1 X 5 l- (Geneva, New York; Agricultural Experiment Station, 1941.) 

Home-Curing of Bacon and Hams. Adv. Leafl. No. 173, Mimst. Agric. 
Lovd. F^. 6, X 5J. (London : H.M. Stationery Office, 1941.) Price id. 

Rabbits for Flesh and Fur. Adv. Lead. No. 161, Mimst. Agric. Lond. 
Pp. 4, SJ X 5i-* (London : H.M. Stationery Office, 1941.) Price id. 

Research in Poultry Nutrition in War-Time. By H. Temperton and 
F. J. Dudle3^ Emp. J. Exp. Agric., 1941, 9 , 248-264. 

Nutritional Experiments with Chickens. By A. J. Macdonald. Indian 
J. Vet. Sci., 1941, 11, 207-238. 

Marketing Eggs. By R. R. Slocum. Frms\ Bull. No. 1378 {Revised), 
U.S. Dep. Agnc. Pp. 37, 9J x 6. (Washington, D.C.; Superintendent 
of Documents, Government Printing Office, 1941.) Price 10 cents. 

How Eggs are Dried—-Methods and Standards. By H. A. Mulvany. 
Food Indiisir., 1941, 18 , No. 12, 50-52, 102-103. 

Preliminaiy’ Guide to Indian Fish, Fisheries, Methods of Fishing and 
Curing. Agnc. Marketing in India, No. 24, Pp. 154, 9J x 6?,. (Delhi; 
Manager of Publications, 1941.) Price Re. i. 

Report of the Newfoundland Fisheries Board and General Review of the 
Fisheries for 1939 and 1940 %vith Statistical Survey. Econ. Bull. No. 8 
Dep. Nat. Resources, Newfdld. Pp. 81, 9x6. (St. John’s; Department 
of Natural Resources, 1941.) Price 25 cents. 

Results of Experiments in Fish Canning. By E. J. Ferguson Wood. 
/. Coun. Sc:. Indusir. Res. Aust., 1941, 14 , No. i, 47-56. Investigations to 
discover what Australian fish produce a palatable canned product. 

The Soakmg of Hides and Skins. By M. Dempsey. Leath. Wrld., 1941 
894-896 1942, 84 ,40-41. ^ ^ J' ^ 

A Five-Year Cold Storage Experiment with Salted Calfskins. By R. W. 
Fr^and L. S. Stuart. J. Amer. Leath. Chem. Assoc., 1941, 36 , 650-6^7. 

Dr^g of Leather. By K. E. Bell. J. Amer. Leath. Chem. Assoc., 
1941, 86, 642-649. 


FORESTRY 

General 

Annual Report of the Sub-Department of Forestry, Queensland, for 
X940-41. Pp. 8, 13 X 8, (Brisbane: Government Printer, 1941.) 

Rej^rt of the Forest Department, British Guiana, for 1940. Pp. 6, 
i3t X 81 (G^getown, Demerara : “ The Argosy ” Co., Ltd., 1941.) 
Forests and Forestry m the Cameroons. An Introduction. By J. Smith. 

^ Description of the position and types 

of fwests, TOth plans for preservation and development. 

,, V Department, Gold Coast, for 1940-41. Pp. 6, 

liji) Pria*i^ ’ Branch. Government Printing Department, 

Administration in Ajmer-Merwaxa for 
939 4 ®- Dp. 50, 9j X 6J. (Delhi: Manager of Publications, 194.11 
Report on Forest Administration in Malaya, including Brunei, for 1940. 
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By J. G. Watson. Pp. 22, 9J x 6. (Kuala Lumpur : Government Printer, 
1941.) Price 2s. 

Annual Report of the Director of Forestry, State Forest Service, New 
Zealand, for the year ending March 31, 1941. Pp. 50, 13 x 8. (Wellington, 
N.Z. : Government Printer, 1941.) Price is. ^d. 

Report on Forest Administration of Sierra Leone for 1940. Pp. 12, 9 J x 6. 
(Freetown : Government Printer, 1941.) Price is. 6 d. 

Forest Resources of the Upper Peninsula of Michigan. By R. N. 
Cunningham and H. G. White. Misc, PuhL No, 429, U.S. Dep. A^ric. 
Pp. 32, 10 J X 8. (Washington, D.C. : Superintendent of Documents, 
Government Printing Office, 1941.) Price 20 cents. 

Nursery Practice for Trees and Shrubs Suitable for Planting on the 
Prairie-Plains. By H. E. Engstrom and J. H. Stoeckeler. Misc. PuhL 
No. 434, U.S. Dep. A^nc. Pp. 159, gj x 6 . (Washington. D.C. : Super¬ 
intendent of Documents, Government Printing Office, 1941.) Price 25 cents. 

Nadere Gegevens over eenige Bemestingsproeven met Djata. By E. M. 
Drees. Tectona, 1940, 38 , 591-606. Further results of some manuring 
experiments with teak. With a summary in English. 

Treatment of Teak ( Tectona grandis) Plantations. By T. K. Mirchandani. 
Indian For., 1941. 67 , 399-402. 

The Cockchafer and Methods of Defence Against It. By L. Ossowski. 
Quart. J. For., 1941, 35 , 147-150. 

Investigations on the Biolog}- of Euproctis terminalis Walk., the Pine 
Brown Tail Moth and its Control by Aeroplane and Ground Dusting. By 
F. G. C. Tooke. Sci. Bull. No. 179, Dep. Agric. Un. S. Afr. Pp. 48, 9j- x 6. 
(Pretoria : Government Printer, 1938.) Price 3^?. 

Timber 

The Principal Timbers of Jamaica. By C. Swabey. Bull. No. 29, Dep. 
Sci. Agric. Jamaica. Pp. 37, 9J x 6. (Kingston, Jamaica: Government 
Printer, 1941.) 

The Properties of Australian Timbers. Yellow Carabeen (Sloanea woollsii 
F.V.M.). Mthly News Lett. No. 117,19^11, Coun. Sci. Industr. Res. Aust., p. 3. 

Some Physical Properties of Modem Cabinet Woods, i. Hardness. 
By E. S. Harrar. Trop. Woods, 1941, No. 68, i-ii. 

The Uses of Timber. Rifle Furniture. Mthly. News Lett. No. 117, 
1941, Coun. Sci. Industr. Res. Aust., p. 4. 

Indian Timbers for Tool Helves and Handles. By D. Limaye. For. 
Bull. No. 93, For. Res. Inst., India. Pp. 8, 9J x j}. (Delhi: Manager of 
Publications, 1941.) Price As. 5. 

Gums and Resins 

De Agathisbosschen in de Afdeeling Poso. By A. P. Van der Vlies, 
Tectona, 1940, 38 , 616-640. Proposals for improving methods of collecting 
copal from Agathis spp. in Celebes. 

Reducing the Acidity of Manila Copal. Reaction of Run Copal and 
Glycerol. By G. D. Manalo and A, P. West. Philipp. J. Sci., 1941, 76 , 
233-243- 

Annual Report of the Indian Lac Research Institute, India, for 1940-41. 
Pp. 41, 9j X 7J. (Nankum, Bihar : Indian Lac Research Institute, 1941.) 

Tanning Slaierials 

Tannin Content of Sitka Spruce Bark. R. W. Frey. J. Amer. Leath. 
Chem. Assoc., 1941, 36 , 576-584. 

Wattle Bagw'orm { Acanthopsyche junodi) Control by Aeroplane Dusting. 
By T. J. Naud6, L. B. Ripley and B. K. Petty. Sd. Bull. No. 206, Dep. 
Agric. Un. S. Afr. Pp. 12, 9J X 6. (Pretoria: Government Itoter, 
1939.) Price ^d. 
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IMPERIAL INSTITUTE 

CONSULTATIVE COMMITTEE ON INSECTICIDE 
MATERIALS OP VEGETABLE ORIGIN 

QUARTERLY BIBLIOGRAPHY ON INSECTICIDE 
MATERIALS OF VEGETABLE ORIGIN, NO. 17 

(October to December 1941) 

Prepared in collaboration with the Imperial Institute of Entomology and 
the Department ot Insecticides and Fungicides, Rothamsted Experimental 
Statio^i. 


GENERAL 


New Insecticide Regulations. New Regulations for Enforcement of the 
Insecticide Act of 1910 just issued by the U.S. Agricultural Marketing 
Service. Soap, 194IJ 17 , No. 10, 111-113. 

Agricultural Insecticides. A Brief Summary of Findings and Recom¬ 
mendations on Agricultural Pest Control Problems—as reported by State 
Agricultural Experiment Stations, U.S.A. Soap, 1941, 17 , No. ii, 97-105. 
References to rotenone and derris as being most promising toxic materieils 
for addition to oil sprays; a combined rotenone-sulphur dust to control 
turnip louse and cabbage looper; superiority of nicotine or rotenone over 
pyrethram for controlling onion thrips ; effectiveness of derris against onion 
thrips improved by addition of talc or clay; nicotine if toxic to an insect 
is nearly equally toxic regardless of the form m which it is administered; 
vegetable and animal oils, notably castor oil and pine oil, more efl&cient 
carriers of nicotine than petroleum oil; deposits resulting from nicotine 
compounds; control of lygus bug on alfalfa with pyrethrum; rotenone and 
ptTethrum as standard sprays for control of cranberry insect pests; pea 
wee\-il control by rotenone or cube; elasticity of films of soybean oil ^d 
peanut oil used as stickers; use of rotenone in conjunction with calcium 
arsenate for boll weevil control. 

Annual Report of the East Mailing Research Station, Maidstone, Kent, 
for 1940 ; p. 14 refers to routine sprayings on the experimental farm with 
nicotine, rotenone and derris; also confirms that mineral oil sprays with 
nicotine show no improvement on nicotine and soft soap 

Flies for the Peet-Grady Test, By W. A. L. David* and G. L. Harvey. 
Soap, 1941, 17 , No, 10, 103-105. Describes an apparatus for separating fly 
pupsB from the culture medium in rearing flies for use in the Peet-Gradv 
chamber. 

Variation in Peet-Grady Tests. Study of Effects of Using Reduced 
Dosage and Reduced Time Exposure in the Peet-Grady Test. By J. H. 

i 94 ^» 17 , No. II, 91-9(3, 107. Tests carried out with two 
fimshed sprays one containing pjTethrum and the other pyrethrins and 
rotenone. 


(^nfroUmgBotandWarbleFliesofLivestockinMissouri. ByL. 

md Vr. E. Roland. Bull. Xo. 430, 1941, Missouri Agrio. Exp. Sta. Refers 
to tile use of derris for the treatment of grubs of the warble fly (pp 27-28I 
and nwntions the exceUent results obtained also with pyrethrum and Mcotine 
A I^hmi^^ Report on Control of the Western Twelve-Spotted Cucumbe^ 
Ifeetie in C^chards. By A. E. Michelbacher, G. F. MacLeod Ld R. F. Smith. 

T^ ' 709-716. Pyrethmm and rotenone tested. 

Omtol Ins^cide Exports. Soap, 1941, 1?, No. 8, 125. 

matenMs me udi^ pyxetom, cube (timbo or barbasco), dirris, rotenone 
and red squill subjected to export control in United States. 
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Alabama Exp. Sta. Rep., 1939 (abstract in Exp, Sta. Rec., 1941, 85 , 
499). References to the relative efficiency of rotenone-containing insecticides 
for the control of a number of insects attacking vegetables, and derris as a 
toxic supplement to oil emulsion for purple scale control. 

Results of Tests for the Control of the Pea Aphid {Macrosiphim ono- 
brychis) in Eastern Virginia. By H. G. Walker and L. D. Anderson. Trans. 
Peninsular Hort. Soc., 1940, 30-35. {R.A.E., IQ41, 29 , A, Pt. 10, 504.) 

Dusts containing derris or cube with talc gave very variable results and 
nicotine dusts good results when properly applied; derris sprays gave 
good results; atomised oils containing rotenone or nicotine unsatisfactory 
results owing to difficulty of getting adequate coverage. 

Cotton Jassids and Their Control. By K. B. Lai. Indian Frmg., 1941, 
2 , 465-468. Mentions the effectiveness of p37rethrum sprays and nicotine 
dusts. 

Factorial Studies on Potato Dusting Materials. By J. B. Skaptason and 
F. M. Blodgett. Amer. Potato 1941, 18 , No. i, 1-9. (Abstract in Exp. 
Sta. Rec., 1941, 85 , 643.) Further experiments confirm earlier findings 
that a '* 3-way dust consisting of rotenone, pyrethrum and sulphur give 
increased potato yields. Pyrefhrum caused a significant decrease in leaf 
hoppers. 

Orchard Insects of the Pacific Northwest and Their Control. By E. J. 
Newcomer. Circ. No. 2700 [Revised), 1941, U.S. Dep, Agric. Discusses 
the values of nicotine, pyrethrum and rotenone, pp. 73-74. 

Het landbouwkundig onderzoek bij overjarige cultures, in het bijzonder 
bij eenige nieuwe handelsgewassen. By W. K. Huiteme. BergcuUims, 
1941, 15 , No. 25, 820-822. Refers to experimental work with derris and 
pytethrum as crops for the Netherlands East Indies. 

Verslag van de commissie van advies inzake de bevordering van de 
cultuur van handelsgewassen over het jaar 1940. Bergcitltures, 1941, 15 , 
No. 32, 1003-1094. Gives particulars of the production of derris in the 
Netherlandii East Indies and of the experimental production of p3rrethrum ; 
also mentions that cube might be wortii trials. 

Control of Codling Moth with Arsenate of Lead and Certain Forms of 
Rotenone and I^ethrum. By B. G. Pratt. J. Econ. Ent„ 1941, 34 , No. 3, 
424-426. Describes the results obtained with a new oily base or carrier for 
rotenone and pyrethrum which increases their activity against the codling 
moth and permits their use with the milder alkaline sprays, such as lime 
sulphur, flotation sulphur, etc. 

Field Trials with Two ISTew Insecticides. By R. W. Roth and L. Pyenson. 
J. Econ. Ent., 1941, 34 , No, 3, 474. Compares the eflectiveness of mannitan 
monolaurate ^one and in conjunction wilb rotenone and pyrethrum against 
the green apple aphid and the com earworm. 

Density and Flowability of Insecticidal and Fungicidal Dusts and Dust 
Ingredients. By J. D. Wilson and M. A. Vogel. Bull. No. 209, 1941, Ohio 
Exp. Sta. Abstract in Exp. Sta. Rec., IQ41, 85 , No. 4, 489. 

A Study of Correlation between Repellency and Natural Evaporation of 
Common Livestock Spray Base Oils. Soap, 1941, 17 , No. 10, 107-109. 


ALKALOID-CONTAINING MATERIALS 

Tobacco Products, including Nicotine and Nicotine Derivatives 

Ann. Rep. Agric. Res. Scheme, Indian Cent. Jute Comm, for 1939-40. 
(R.A.E., 1941, 29 , A, Pt. 9, 446-447.) Spraying with nicotine sulphate 
was efiective against the young larvae of Anomis sabulifera Gn. attacking 
jute. 

Toxicological Studies with Adults of Apple Maggot and Cherry Fruitflies. 
W. W. Middlekaufl and R. Hansberry. J. Ecern. Ent., 1941, 84 , No. 5, 
625-630. Nicotine products tested. 
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Characteristics of Different Types of Nicotine Sprays. I. Nicotine 
Residues. By L. B. Norton and O. B. Billings. /. Econ. Ent.. 1941, 34 , 
No. 5, 630-635. 

Characteristics of Different Types of Nicotine Sprays. 11 . Codling 
Moth Control. By R. Hansberry. J. Econ. Ent., 84 , No. 5, 636-638. 

Advice on Codling Moth Control. Farmer, S. Afr., 1941* 30 , No. 47, 8. 
Refers to use of nicotine, 

Apple Aphids. Adv. Leaf!. No. 106, Minist. Agnc. Lond. Nicotine 
and soap spray recommended for control. 

Apple Leaf Hopper. N Z. /. Agnc., 1941. 33 , 337 * Nicotine sulphate 
recommended for use against this pest in New Zealand. 

Mineral Oil Emulsions Against the Apple-tree Moth. By G. Shurovenkov. 
Sady % Ogorody (U.S.S.R.), 1941, No. 3, 40-41. (Abstract in Amer. Cham. 
AbsL, 1941, 35 , 7100.) Spraying with anabasine sulphate and liquid soap 
during appearance of beetles followed by a second spraying with internal 
insecticides. 

Un nuevo enemigo de los manzanos en la Argentina, Typhlocyba froggatti 
Baker. By J. R. Christensen. Rev. Soc. Ent. Argent., 1940, 10 , No. 3, 
298-301. (R.A.E., 1941, 29 , A, Pt. 10, 496-497.) Describes a new pest of 
apples in the Argentine, which it is suggested could be controlled by a nicotine 
spray. 

Codling Moth Control in Apples. By W. A. K. Stubbings. Frmg. S. 
Afy., 1941, 16 , 379. Fixed nicotine with oil sprays tends to replace lead 
arsenate in the spray programme in South Africa. 

Codling Moth Control in Pears. Suggested Spray Pro^ammes for the 
1941-42 Fruit Season. By R. I. Nel and \V. A. K. Stubbings. Frmg. S. 
Afy., 1941, 16 , 391-392. Recommends the use of fixed nicotine and oil 
emulsions at certain stages. 

Control of the Pear Psylla in Connecticut. Circ. No. 143, 1941, Conn. 
Agric. Exp. Sta. {R.A.E., 1941, 29 , A, Pt. ii, 533-534.) Use of nicotine 
sulphate with white summer oil spray recommended. 

The Control of Fruit Tree Red Spider Mite {Oligonychus ulmi Koch). 
By H. G. H. Kearns and H. Martin. /. Bath W.S. Co. Assoc., 1939-40, 
14 , 90. (Abst. in Amer. Cheni. Abst., 1941, 35 , 8191.) A suitable petal-fall 
contact spray contains nicotine ; when control of plum sawfly also necessary, 
oil-emulsion and rotenone recommended. 

Preliminary Experiments on the Control of the Holly Leaf Miner. By 
A. Hartzell and G, F. McKenna. Contnh. Boyce Thompson Jnst., 1941, 12 , 
119-126. (Abst. in Amer. Chem, Abst., 1941, 35 , 7101.) An effective spray 
consists of nicotine sulphate and fish oil. 

Some Delphimum Pests. By G. F. Wilson. Belplmiiiim Yearbk., 1941, 
7-9. {R.A.E., 1941, 29 , A, Pt, 9, 448.) The larvae of Plusia ^noneta con¬ 
trolled by dusting with nicotine. 

Nicotine Products Developments. Chem. Tr. J., 1941, 109 , 320. Note 
on production of nicotine in the U.S.A. and on the consumption for in¬ 
secticidal purposes. 

Other Alkaloid-contaming Materials 

Preliminar}' Experiments on the Insecticidal Value of Certain Plant 
Extracts, more particularly those of Delphinium brownii Rydberg. By H. T. 
Stultz and N, A. Patterson. Sci. Agric., 1941, 21 , 776-782. (Abst. in 
Amer. Chem. Abst., 1941, 35 , 7634.) Alksdoid of this plant promising as 
a contact insecticide but cannot be expected to excel nicotine sulphate. 

INSECTICIDE IMATERIALS CONTAINING ROTENONE AND 
ALLIED SUBSTANCES 

General 

The Rise of Rotenone. By R. C. Roark. Agric. in Americas, 1941, 1 , 
No. 8, 11-14. 
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Present Status of Rotenone and Rotenoids. By R. C. Roark. /. Ecofi. 
Efit., 1941, 84 , No. 5, 684-692. 

Rotenone in Red Scale Control. Soap, 1941, 17 , No. 8, 125. Increased 
killing power on red scale in citrus groves said to result when rotenone added 
to an oil spray. 

A Progress Report on Tomato Fruit Worm Studies. By J. G. Watts. 
/. Econ. Ent., 1941, 34 , No. 3, 400-405. Among a number of insecticides 
tested (chiefly arsenates) rotenone was the only one which gave no 
control. 

Derris 

Report on Agriculture in Malaya for 1940, p. 6. Brief reference to derris 
spacing experiments in progress. 

Annual Report of the Ontario Agricultural College and Experimental 
Farm, Department of Agriculture, for 1940, p. 61. Spra^dng with derris (i 
per cent, rotenone) and synthetic cryolite proved satisfactory’ for the control 
of the borer on sweet corn. 

Derris Root Infusion for Psoroptic Scabies in Horses and Carabaos. 
Philipp. J. Avwk Indust., 1941, 7 , 409-418. (Abst. in Vet. Bull., 1941, 
11 , No. 8, 558.) 

Derris Root Infusion as a Tickicide for Cattle and Horses. By R. B. 
Gapuz. Philipp. J. Anim. Indust., 1941, 7 , 431-437. (Abst. in Vet. Bull., 
1941* No. 8, 558.) 

The Control of Human Lice under War Conditions. Canad. Ent., 1941 
73 , No. I, 20. (R.A.E., 1941, 29 , B, Pt. 9, 143.) Use of {a) derris powder 
and (6) lavender oil satisfactory. 

Concentrations of Derris Sprays Eftective on the Imported Cabbage 
Worm. By L. Pyenson and R. W. Roth. J. Econ. Ent., 1941, 84 , No. 3, 
473 - 474 * 

Co-operative Japanese Beetle Work in Maryland. By G. S. Langford, 
F. B. Whittington, R. H. Vincent and E. N. Cory. J. Econ. Ent., 1941, 
84 , No. 3, 416-418. Derris or rotenone dust, with a good sticker, wras Ihe 
most efficient of the non-poisonous materials tested for the control of 
this pest. 

Stuiven en spuiten met Derris tegen de vlasthrips in Nederland. By W. 
Spoon. Bergcultures, 1941, 15 , 1020-1023. Dusting and spraying with derris 
against thrips of flax in Holland. 

Ann Rep. Ontario Agric. Coll., 1940, p. 61. Reference to spraying 
sweet com, for the control of corn borer (Pyrausta nubilalis), with derris 
and synthetic cryolite : gave promising results. 

Raiz de Derris y otras plantas insecticidas utiles e importantes para su 
cultivo en Guatemala. Pt. 3. By F. Ippisch. Rev. Agricola Guatemala, 
1941, 18, 86-89. Cultivation of derris and sampling of roots. 

Some Laboratory Tests with Oil Emulsions Against Wheat Weevil 
Calandra oryzce. By H. G. Andrewartha. ]. Dep. Agric. S. Aust., 1941, 
44 , No. 6, 307-308. (R. A.E., 1941, 29 , A, Pt. n, 540.) A number of chemicals 
and derris were tested but found inefiective or too expensive. 

Others 

Compatibility of Bordeaux IVIixture and Cube. By R. A. Fulton and 
R. H. Nelson. J. Econ. Ent., 1941, 84 , No. 5, 647-649, 

Summary of the Scientific Research Work of the Institute of Plant 
Protection, Lenin Academy of Agricultural Science, Leningrad, for 1939. 
The Investigation of Pyxethrum Extracts and New Vegetative Poisons* 
By G, V. Bl3mmberg. Pp. 143-145. {R.A.E., 1941 , 29 , A, Pt. ii, 586.) 
Disucsses the most suitable solvents for extracting the active principles from 
introduced species of Tephrosia. 
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PYRETHRIN-CONTAINING MATERIALS 

Belgian Congo Plants PjTrethrum. Foreign Crops and Markets, US, 
Dep. Agric., 1941, 43 , No. 3, 67. Particulars of plantings and of a Govern¬ 
ment ordinance designed to keep the quality of the product high. 

Belgian Congo Pyrethrum. Anglo-Belg. Tr. 194^» 28 , No. i, 10. 
Note on the formation of an " Office de P^nr^tiire ” at Costermanville whose 
object is to conduct research with a view to increasing the output, stan¬ 
dardising the quality of pvrethrum and promoting trade. 

Brazilian Production Increases of I^nrethrum Flowers. Foreign Crops 
and Markets, US, Dep. Agric., 1941, 48 , No. iq, 700-701. Gives particulars 
of the estimated production for 1938, I939f 1940 ^ preliminary forecast 

for 1941. 

Italian Government Encourages Planting of Pyrethrum, Foreign Crops 
and Markets, U.S. Dep. Agric., 1941, 48 , No. 2, 44. 

Ityrethrum in Kashmir. By M. R. Fotidar. Indian Frmg., 1941, 2 , 
413-415. Notes on cultivation, etc. 

P^Tethrum. Indian East. Chem., 1940, 21, 23. (Abst. in J. Amer. 
Pharm. Assoc., Sci. Ed., 1941, 30 , No. 8, 22S.) Relates to experiments on 
cultivation of p}Tethrum laid down by the Bureau of Agriculture of the 
Netherlands East Indies in Central Java. 

Ohio State PjTethrum Study. Soap, 194I1 17 , No. ii, iii. Co-operative 
projects with Ken5^a Farmers* Association (Co-operative) Ltd., through 
Kenya Pyrethrum Extension Service in New York. 

The Toxic Effect of Pyrethrum and Aliphatic Thiocyanate upon the Eggs 
and Larvae of Ephestia eliitella and the Adults of Sifophilus oryzce and Bruckus 
chinensis. Ent. Mem. Dep. Agric., Un. S. Afr„ 1940, 2 , Pt. 4, 41-51. 
(R.A.E., 1941, 29 , A, Pt. 9, 434 - 435 -) 

P3rrethrum for Com Worm. Soap, 1941, 17 , No. 8, 129. Involves the use 
of a highly refined mineral oil containing 0-2 per cent, pyxethrins, applied to 
the ears individually using a special plunger type oil can. 

Action of PjTethrum on Mosquito Larvae. By R. N. Chopra, D. N. Roy 
and S. M. Ghosh. J. Malar. Inst. India, 1940, 3 , No. 4, 457-463. (R. A.E., 
1941* 29 , B, Pt. 9, 148.) 

Pyrethrum as Larvicide. Soap, 1941, 17 , No. 10, 113. 

Study of Two T^’pes of PjTethrum. By N. S. da Cunha. Trib. Farm., 
Parana, 1939, 7 , 199. (Abst. in J. Amer. Pharm. Assoc., Sci. Ed., 1941, 
30 , No. 9, 259.) Anacychis pyrethrum (L.) de Candolle often confused with 
the insecticide pjTethrum; photo-micrographs show the cellular structures 
differentiating ihe roots. 

Effects of Pjrethrins on Blowflies. By L. D. Anderson and R. A. Hook. 
J. Econ. Ent., 1941, 34 , No. 5, 725-726. 

Interrelation of PjTethrins. Soap, 1941, 17 , No. 10, 113. 

Dermatitis caused by Insecticidal Pyrethrum Flowers [Chrysanthemum 
ci'>ierariifolium). By J, T. Martin and K. H. C. Hester. Brit. J. Derm., 
1941, 53 , 127-142. (R.* 4 .E., 1941, 29 , A, Pt. 10, 527-528.) 

Summary of the Scientific Research Work of the Institute of Plant 
Protection, Lenin Academy of Agricultural Science, Lerdngrad, for 1939. 
The Results of Field Tests of P^Tethrum as a Control Measure against Pests. 
By I. V. NiMtin. Pp. 140-143, The Investigation of P3rrethrum Extracts 
and New Vegetative Poisons. By G. V. Blyumberg. Pp. 143-145. (R.A.E., 
1941, 29 , A, Pt. II, 585, 586.) An account is given of work on the extrac¬ 
tion of pyrethrins from the green parts of the pyrethrum plant. 

OTHER INSECTICIDE MATERIALS OF VEGETABLE ORIGIN 

Verslag van de commissie \'an ad vies inzakie de bevordering van de 
cultuur van handelsgewassen over het jaar 1940. Bergcultures, 1941, 16 , 
No. 32, 1096. Note with regard to the insecticidal properties of powdered 
seeds of Pachyrrhizus erosus Urban. 
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Blumea densifiora and Artemisia vulgaris : their Insecticidal and Larvi- 
cidal Properties. By R. N. Chopra, D. N. Roy and S. M. Ghosh. J. Malar, 
Inst, India, 1940, 3 , No. 4, 495-498. (R. A.E,, 1941, 29 , B, Pt. 9, 150.) 

Insect-repellent Action of Extracts of the Leaves of Melt a azedarach. 
By M. Volkonsky. Arch, Inst, Pasteur Algerie, 1937, 427-432. (Abst. in 
Amer, Chem. Abst., 1941, 35 , 7104-7105.) 

A Survey of Plant Products for Insecticidal Properties. By A. Hartzell 
and F. Wilcoxon. Contrib. Boyce Thompson Inst., 1941, 12 , 127-141. 
(Abst, in Amer. Chem. Abst., 1941, 35 , 7105.) Products of a number of 
botanical drugs gave kills of 90-100 per cent, to mosquito larvae; a steam 
distillate of elecampane effective on Aphis rumicis. 


BOOK REVIEWS 

Books for reoim should he addressed to " The Editor," Bulletin of 
the Imperial Institute, South Kensington, London, S.W.y. 

Fundamentals of Leather Science. By D. Woodroffe, M.Sc., 
A.I.C. Pp. 158. (Croydon ; A, Harvey, 1941.) Price 8s. 6 d. 

This small book is designed to provide a concise summary of 
the scientific principles involved in the various processes which 
are concerned in the conversion of raw hide to leather, and par¬ 
ticularly the results of the combined work of chemist, physicist and 
biologist during the past twenty years, in which considerable 
advance has been made in understanding the tanning process as a 
result of accurate scientific observation. 

The task has been well done, and the book must be considered a 
highly satisfactory companion to those larger text books which are 
mainly devoted to details of tannery practice. A valuable feature 
of the work is the bibliography; at the end of each chapter is an 
up-to-date list of references to original papers and authoritative 
works on the subject. 

In the Introduction, which forms Chapter I, an outline is given 
of the operations necessary for the production of a finished leather 
from the raw hide or skin, and which are dealt with in the chapters 
that follow. The constitution and chemical composition of the raw 
skin are discussed, and the changes which take place during the 
various processes to which it is subjected in the tannery. These 
include soaking, liming, puering, bating and drenching. Vegetable, 
chrome and miscellaneous tanning processes such as alum, oil, 
formaldehyde, quinone and silica tannages, as well as the use of 
synthetic tanning are covered in appropriate chapters. 

The scientific side of fat-liquoring, currying, dyeing and finishing, 
and the nature of pigment and cellulose finishes are briefly stated. 

Mr. Woodroffe's book is a very convenient survey of modem 
views on leather chemistry, and happily shows that, to a rapidly 
increasing degree, the tanning process can be expressed in terms 
which have a scientific meaning. 
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The Extra Phari^iacopoeia of Martindaxe. Volume I. 
Pp. xxxviii + 1289, 7 ^ 4 i- Twenty-second Edition. Published 
by direction of the Council of the Pharmaceutical Society of 
Great Britain. (London: The Pharmaceutical Press, 1941.) 
Price 27s. 6 d. 

The Revision Committee, the Editor and his assistants are to be 
congratulated on this new edition of Martindale, brought out under 
aU the difficulties of war time. To get together all the latest informa¬ 
tion on the development of pharmacy and therapeutics and compress 
it within reasonable limits must have been a huge task. Nearly sixty 
per cent, of the matter has had to be reset for this edition and of 
this reset material by far the larger proportion is new to the book. 
To avoid ha\Tng to delete too much of the last edition to malce 
room for the new matter, the use of small type has been increased. 
Even so, the present volume is over 100 pages larger than its 
predecessor. 

This new edition wiU not only be of the greatest use to British 
pharmacists and medical men, but wiU be of special value to the 
many medical men and scientists from every country of Europe 
now finHing asylum here, to say nothing of the many American 
doctors who are entering the medical services of Great Britain in 
these times. 


Insect Pests of Stored Grain and Grain Products. By 
Richard T. Cotton. Pp. 242, 9 x 5|. Multigraphed. (Burgess 
Publishing Company, 426 South Sixth Street, Minneapolis, Minn., 
1941.) Price S3.00 (cash, in U.S. funds, with order). 

The author of this book is Senior Entomologist in the Bureau of 
Entomology and Plant Quarantine of the United States Department 
of Agriculture and the information contained in it is both up to date 
and authoritative. The first 48 pages are devoted to the insects and 
mites associated with grain and flour, and include well-illustrated 
accounts of the various pests and the damage they cause. The 
remainder of the book is concerned with methods of control at the 
different stages of handling the grain and its products, e.g. on the 
farm, in elevators and warehouses, in flour rnills, and after manu¬ 
facture (in stores and the home). The many different kinds of 
fumigants that are used or have been proposed are discussed and 
the methods of fumigation employed in ordinary buildings and in 
special atmospheric vaults and vacuum chambers are described. 
A chapter is also devoted to heat sterilisation in the flour mill. 
Numerous references to literature are given at the end of each 
chapter. 

It will be seen that every aspect of this important subject is 
covered and being essentially a practical book it should be of great 
value to all concerned in the storage of grain and flour. 
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Gold Coast Timbers. Edited by the Chief Conservator of 
Forests, Captain R. C. Marshall, B.Sc., M.A., Dip. For. Pp. viii +45, 
8J X 5|. (Gold Coast: Government Printer, 1941.) Price is. 6 d. 

This little book has been compiled by officers of the Gold Coast 
Forest Service and describes briefly 44 different timbers, of which 
20 are sufficiently well known in commerce to bear the standard 
trade names of the British Standards Institution. The treatment is 
uniform throughout. The timbers are arranged imder the natural 
order to which the tree belongs, but reference is facilitated by two 
indexes, one to the botanical names and the second to the standard 
and local trade names and other common names. In each case the 
size of the tree is given and its distribution and frequency. The char¬ 
acter of the wood is described, its durability, degree to which it is 
impregnated with preservatives by the open-tank method, the time 
it takes to season (determined on i in. planks at Takoradi), working 
qualities, uses, and the quantity available. Data on mechanical 
properties are not given, but these are to be found in some cases 
in the Forest Products Research Laboratory's handbook on Empire 
Timbers, Further information on this latter point, as well as in other 
directions, can be had on application to the Chief Conservator of 
Forests, Accra. 

This book is very timely as it serves to draw attention to a 
number of timbers which can be obtained from the Gold Coast to 
replace those which are now scarce or to meet the increased demand 
brought about by war-time conditions. 



MINERAL RESOURCES 


ARTICLE 

THE GEOLOGY OF THE KONONGO GOLD BELT AND 
SURROUNDING COUNTRY 

By T. Hirst, D.I.C., A.R.C.S., A.InstM.M. 

Senior Geologist, Gold Coast Geological Survey 

Introduction 

The Konongo Gold Belt, in the Ashanti-Akim district of Ashanti, 
lies at the north-eastern extremity of the great gold channel, which 
stretches in a direction a little north of north-east from far to the 
south-west of Prestea to the Voltaian escarpment, and on which 
are situated aU the large gold-quartz mines of the Gold Coast, 
with the exception of Bibiani. In the larger sense, the Konongo 
belt may be said to extend from the neighbourhood of Lake 
Bosumtwi, a distance of some 23 miles to near Domiabra, 5 miles 
south of the Voltaian escarpment. Konongo mine, roughly in the 
centre of the belt, is some 34 miles from Kumasi by road and is 
within a mile or so of Konongo station on the Accra-Kumasi section 
of the Gold Coast Railway (see Key Plan on map). 

Active prospecting of various parts of the belt was resuscitated 
in 1933 and carried on almost to the outbreak of war. Little 
success was met with in the area between Odumasi and Lake 
Bosumtwi, however, and for this reason, and also because of the 
limited time available, this section was not included in the area 
mapped by the writer. All the more promising prospects are 
within the area covered by Gold Coast Survey i in. sheet Bompata 
S.E., and the whole of this sheet, which extends many miles east 
of the gold belt, was mapped, together with about a third of the 
sheet Bompata N.E., which includes the boundary between the 
Voltaian and the older rocks. In all, some 400 sq. miles were 
mapped, and imderground and surface investigations of mines and 
prospects made, from January to March 1939, and January to 
March 1940. At the outbreak of war, Lyndhurst Deep Level, 
Ltd., and Nanwa Gold Mines, Ltd., neither of which had commenced 
production, suspended development operations, and consequently 
the writer had no opportunity of seeing the latest developments at 
the Boabedroo and Obenemasi mines. These are the most important 
prospects apart from Konongo mine itself. Although no prospecting 
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is being done at present in the belt most of these operations have 
been inspected by the writer at various periods in the past few 
years. 

Previous work in the area by the Geological Survey includes 
traverses by Teale, Whitelaw, Junner and the writer. In 1924 
Teale made a detailed examination of the gold belt from the railway 
at Odumasi, near Konongo, to Domiabra.i He also investigated 
deposits of manganese rock which had been noted by him in 1918 
on Brinsem (Birinsim) hill east of Chichibiasi, and by Kitson and 
Cooper in 1922 on the railway near Odumasi. He recognised, in 
the area examined by him, two zones of greenstones and schists 
(now classified as Upper Birrimian) separated by a zone of aren¬ 
aceous sediments (Tarkwaian), and described old European and 
native workings on three distinct lines of reef in the Konongo 
area and further north-east, situated in the western zone of schists 
close to the junction with the arenaceous beds. At the time of 
Teale’s examination L3mdhurst Deep Level, Ltd., were sinking a 
shaft on the most easterly of the three reefs (Akyenase reef) on the 
portion of the Boabedroo concession now held by Konongo Gold 
Mines, Ltd. 

Whitelaw did some field work in the area of the Bompata S.E. 
sheet, particularly to the east of the gold belt around Bompata, 
Juaso and Dampong, and although no report on this work by him 
is available, his field sheet proved very useful. 

During short periods in 1934 and 1935, Junner made a rapid 
examination of the whole belt from Yapessa, south-east of Lake 
Bosumtwi, to Domiabra, and also examined the underground 
workings and prospecting operations.® In Geological Survey 
Memoir No. 4, " Gold in the Gold Coast,” he gave a history and 
description of the mines and prospects. 

A considerable amount of work has been done in recent years 
at Konongo mine by geologists working on behalf of the company. 
An excellent report (unpubhshed, 1938) by N. Yarkoff and J. L. 
Farrington, and also plans, sections, and rock collections made in 
1940 by Dr. J. Chapman Brown have been made available to the 
writer, and microscopical exammation by Dr. N. R. Junner of these 
specimens, and many of those in his own and the writer’s collection, 
has been of very great assistance. 


Physical Features 

The central and southern portions of the area, being well- 
watered, with numerous perennial streams, support a large native 
population, distributed in many large villages. Much of the 
original forest covering remains in the areas between the villages, 
and particularly on the hill ranges. 

The geological structure of the area is reflected to a marked 


1 


Ann. 


R$p. Geol. Surv. 


Gold Coast, 1924-25, pp. 22-27. 
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degree in the topographical features. The central and southern 
portions, with an altitude of 600-850 ft. above sea-level, are domin¬ 
ated to the south by the granite hill mass south-west of Juaso, 
which rises to over 1,900 ft. at its highest point; to the north by 
ranges of hills, carved out of Banket Series conglomerates, grits, 
quartzites and phyUites, with extensive intrusions of epidiorite on 
the flanks of pitching folds; and to the west and north-west by 
the broken hill range of the gold belt. This range increases in 
height north-eastwards, and from Attunsu onwards the Banket 
Series quartzites on its eastern flank form a parallel ridge. At 
Kwakawkaw the Upper Birrimian beds of the belt pitch beneath 
hard quartzites of the Banket Series, which from here northwards 
form a still higher range up to the Voltaian scarp. The eastern 
strip of Upper Birrimian beds, consisting mainly of highly weathered 
tuffs, makes no feature at all until it culminates in Brinsem hill 
east of Chichibiasi, which owes its existence to the resistance to 
weathering afforded by manganese concentration. West of the 
gold belt is a wide stretch of low ground, extending to the Anum 
river and beyond, occupied by Lower Birrimian phyUites and 
greywackes with granite intrusions, and drained by sluggish streams 
running westwards off the gold belt to the Anum. 

West of the Brinsem-Mfraansa range of hills, and of a line 
miming roughly down the centre of the granite mass in the south, 
the drainage is westwards to the Anum. AU the other streams 
drain eastw^ards and southwards to the Pra. The larger streams, 
such as the Owire (Awere), Kume, the eastern Subin and the 
Onjimsu flow for long distances as strike streams in the cores of 
folds pitching to the north-east. 

In the north, the Voltaian escarpment cuts sharply across the 
grain of the older rocks. To the north-west, around Wiawso, the 
escarpment overlooks ground of low relief occupied by Lower 
Birrimian rocks, and the precipitous sandstone cUfifs, rising above 
well-wooded lower slopes, make a striking feature. In the north¬ 
east the escarpment faces equaUy high Tarkwaian hills; here the 
headwaters of many of the streams flowing southwards between 
the Tarkwaian hiU ranges rise on top of the escarpment and plunge 
over waterfalls, sometimes as much as 100 ft. in height. 


General Geology 
Gassifleation of Bocks 

The geological formations may be classified as foUows, from 
older to younger in ascending succession, except the intrasive rocks : 

Recent Superficial Deposits , . . Alluvium, soils, laterite; high- 

level sands, gravels and 
quartz rubble. 

Silurian ? Voltaian ..... Sandstones and grits with 

subsidiary conglomeratic 
beds and shales. 
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Pre-Cambrian 


fTarkwaian 


^Birrimian 


^ Huni Sandstone. Sandstone and quartzite. 
Banket Series . Sandstone, quartzite, grits, 
•< breccias, conglomerates and 

phyllite. 

^Kawere Group . Conglomerate and quartzite. 


' Upper Birrimian Lavas, tuffs, grey^vacke, quartz¬ 
ite and phyllite; mainly al- 
' tered to schists and homfels. 

Lower Birrimian Schists, greywacke and phyl- 
^ hte. 


Intrusive Rocks ...... Epidiorite, amphibolite and 

dolerite sills and dykes (E). 
Granite (G.z). 

Granite, apUte, porphyry and 
felsite (G.i). 


Geological Structure 

The main structural features are brought out in the sections 
across the geological map. At the eastern end of the section on 
the line A-A' the uns3nnmetrical open folds pitching to the 
north-east may be named the Bompata syncline, Adomfi anticline 
and Krofa S3mcline respectively from east to west. The Brinsem 
anticline, which succeeds the Kjofa S3mclme, and along which 
the Upper Birrimian beds of Brinsem Hill pitch beneath Banket 
Series rocks, is isoclinal, and west of it is a succession of close 
isoclinal folds, all dips in the ground north of the gold belt being 
vertical. 

In the south the resolution of pressures arising from post- 
Tarkwaian movements was conditioned by the presence of the 
Banso granite mass in the middle of the Tarkwaian basin, and 
Tarkwaian and Birrimian rocks are interfolded around its edge. 
On the western side the dips are all north-westerly at angles of 
5 o°-8o°, in conformity with those in the south-western part of the 
gold belt around Konongo mine. The Banket Series grits and 
quartzites in this area are highly sheared, and in places converted 
into quartz-sericite schists. 

Around the northern edge of the granite the folding consists of 
two northerly-pitching anticlines and a synchne, complicated by 
subsidiary folds. The anticline to the east, which carries Upper 
Birrimian rocks northwards across the railway and road east of 
Juaso, is the southern extension of the Adomfi anticline; east of 
the granite the beds are again overfolded, with dips to the south¬ 
east, one of the S3mclines opening out northwards into the Bompata 
sjmcline. 

The main system of joints in the area follows directions grouped 
about an E.-W. axis, with a subsidiary set running north and 
south. These are also the directions of the main faults in the 
mines, apart from strongly developed " graphitic " chaimels, which 
are probably strike-faults running nearly parallel to the strike of 
the country. 
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Description and Petrology 

Birrimian System 

Lou'er Birrimian. 

The Lower Birrimian rocks, which are the oldest in the area, 
occupy the wide stretch of ground of low relief between the gold 
belt and the Anum river. They, and the granite iriasscs intrusive 
into them, are very poorly exposed, but from the evidence afforded 
by the few exposures, from numerous pits sunk to determine the 
granite bormdaries, and from the railway section in the south 
between Bomfa station and Odumasi, they consist mainly of 
phyUites, including black carbonaceous phyllitcs, with subsidiary 
gre5wackes and tuffaceous beds. Alternating bands of black 
phyUite and gre37wacke are fairly common. The granite bosses, 
which are offshoots of a large batholith to the west, are surrounded 
by aureoles of thermal metamorphism of varying but narrow width, 
in which the sedimentary rocks are converted to biotite—and 
quartz-biotite—schists. The rocks are everywhere steeply dipping, 
mainly to north-west, or vertical, and must be isoclinally folded, 
though this is difficult to prove. In the north the Voltaian boundary 
with these rocks ranges from some 750 ft. above sea-level to as 
high as 1,100 ft., affording evidence of considerable topographical 
rehef in pre-Voltaian times. 

Upper Birrimian. 

These rocks occur in the gold belt, in which they form the 
country rocks of the gold-quartz veins, and in a parallel strip to 
the east, separated from the gold belt by Banket Series quartzites 
and phyllite. They also occur all round the granite mass south¬ 
west of Juaso, being found at varjdng distances up the hill slopes 
and sometimes forming buttressing hiUs. In the low ground 
surroimding the hiU, they are intimately interfolded with JBanket 
Series quartzite and grits. 

The mode of occurrence of the Upper Birrimian in relation to 
the granite suggests that up to quite recent times, geologically 
speaking, it formed a protective covering to the granite. It is 
most unusual for granite to form marked positive topographical 
features in the Colony and Ashanti, yet as already stated this mass 
runs up to a height of over 1,900 ft. above sea-level, culminating in 
impressive tors which, owing to the thick forest growth, are only 
\dsible close at hand. 

The Upper Birrimian sequence normally consists of lavas and 
pyroclastic rocks (“ greenstones ”) with h3rpabyssal igneous rocks, 
and subordinate phyllite, gre3rwacke and schist. Persistent bands 
of manganiferous phyllite and gondite occur on practically a constant 
horizon in the formation in many parts of the Gold Coast, including 
the area under consideration. Some of the lavas, tuffs, and inter- 
bedded sediments were permeated by siliceous hydrothermal 
solutions, possibly derived from the same source as the lavas, soon 
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after deposition, forming homstones (grey to black fine-grained 
granular aggregates of quartz) and epidosites (similar aggregates of 
epidote and quartz) 4 These homstones should not bo confused 
with the horafelses in the mines, which are different in origin and 
nature. 

In the gold belt and the parallel strip to the east lavas seem to 
be subsidiary to tuffs, phyUites, grc^ackes and homstones. A 
manganiferous horizon in the Upper Birrimian persists right through 
the gold belt and is particularly well-developed on and near the 
railway at Odumasi, and to a less extent at Brinsem hill in the 
eastern strip. These two occurrences were investigated by Teale 
in 1924, but found to be too low grade to be of economic im¬ 
portance, though a large quantity of this low grade ore exists at 
Odumasi.-* 

In the vicinity of the auriferous channels the Upper Birrimian 
rocks consist of homfels (usually biotitic and gametiferous), biotite- 
schists, chlorite- and calc-chlorite schists and carbonaceous phyllites, 
impregnated near the gold-quartz veins by sulphides such as 
arsenopjnite, pyrite, pyrrhotite and occasional chalcopyxite. The 
homfels in the hanging wall of the Akyenase reef carries scattered 
rounded pebbles of quartz up to an inch or so in diameter. 

In the neighbourhood of the Juaso granite the rocks were 
metamorphosed and later subjected to intense pressures in post- 
Tarkwaian times. A very dark green, fine-grained actinolite- 
schist, with veins and nests of quartz and epidote, is the commonest 
tjTpe, with subsidiary quartz-biotite-schists and lustrous sericite- 
schists, these last often being severely crumpled. 

Tarkwaian System 

Kawere Group. 

The characteristic Kawere conglomerate, consisting chiefly of 
squeezed pebbles of Upper Birrimian volcanics, without quartz, in 
a spotted siliceous matrix, sometimes accompanied by a little 
spotted Kawere quartzite, was noted in three localities, viz.: (i) in 
a short and narrow strip in an isoclinal fold near the farmstead of 
Owirija, west of the Konongo-Agogo motor-road north-east of 
Domiabra; (2) in a small outcrop lying between Upper Birrimian 
actinolite-schists and Banket Series beds, on one limb of a synclinal 
fold crossing the Debia Su, south of Juaso railway station; (3) 
near Asuboa, a village to the north-east of Dampong. The last- 
mentioned occurrence is of interest because of the discovery of 
diamonds in 1939 by the natives of Asuboa in the Abodiasi and 
Aduhima streams near that village. These streams rise on the 
boundary between Upper Birrimian and Tarkwaian rocks on the 
south-eastern flank of the Bompata S3mcline. After investigation 

1 Geology of tlie Gold Coast and Western Togoland, by N. R. Jiinner; Bull, 
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of the occurrence, which is incidentally not of economic importance, 
the writer concluded that the proximate source of the diamonds 
was the basal bed of the Tarkwaian, which is here typical Kawere 
conglomerate, thus bringing it into line with the occurrence in the 
Bonsa diamond-field, south of Tarkwa. This basal Tarkwaian 
varies in character along its strike in this neighbourhood. At 
Dampong it is represented by a remarkable sheared breccia, con¬ 
sisting of large flat fragments of lustrous sericite-schist in a gritty 
quartzose matrix. Where the boundary crosses the railway 2 miles 
east of Asankare (Bompata) station, there occurs a thick bed of 
breccia conglomerate, composed of angular fragments of Birrimian 
tuffs, with squeezed and dimpled pebbles of quartz and some of 
pink porphjny, up to 5 in. or so in diameter, in a gritty quartzose 
matrix. These last-mentioned occurrences resemble Banket Series 
breccia and breccia-conglomerate more than the Kawere, but are 
not typical of either. 

Greenish- to buff-weathering fine-grained quartzites of the 
Kawere group occur, poorly exposed, over fairly wide areas in 
sjmclines south and south-west of Dampong. No conglomerate was 
noted in these areas, but it occurs along the strike of these beds 
south of the area mapped. 

Banket Series. 

A glance at the geological map will show that by far the greater 
part of the extensive Tarkwaian outcrop in the area consists of 
Banket Series rocks. These are divisible roughly into three groups. 
In the lowest group are grits, quartzites, and sandstones with 
sporadic developments of fine to coarse breccia, and bands of 
conglomerate which are thin and impersistent except near Bompata, 
where they are very weU-developed with accompanying grits and 
quartzites and intruded by sills of epidiorite and amphibolite. 
Some beds of fairly well-packed conglomerate with pebbles up to 
I in. diameter occur in this neighbourhood, but a commoner con¬ 
glomerate type consists of bands of pea-size pebbles in grit or 
quartzite. These conglomerates, and also occurrences of Banket 
Series breccia conglomerate such as those between Domiabra and 
Oponasi, Domiabra and Juansa, at the bridge over the Owire on 
the Juansa-Fwidiem road, and ^o on the railway two miles or so 
west of Juaso, were tested for gold with poor results, although 
gold does occur in them.^ 

The middle division of the Banket Series consists of phyUite 
with impure felspathic quartzite and sandstones. A well-developed 
and persistent phyUite horizon runs from the neighbourhood of 
Patoensa, east of the gold belt, northwards through Juansa. Thence 
it is traceable round the folds in the north of the area as far as the 
Bompata syncline on the east, where it succeeds the conglomeratic 
beds, and like them is heavily intruded by epidiorites and amphibo- 

1 Rep. GeoL Siirv. Gold Coast, 1934-35, p. 4. 
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lites. In the closely-folded area of the neighbourhood of the gold 
belt, where pressures were much more intense than further east, 
the phyllite sometimes resembles a Birrimian rather than a 
Tarkwaian phyllite, but tracing it on the same horizon around the 
flanks of the folds to the east clearly proved its Tarkwaian age. 

The phyllite zone is succeeded by ordinary Banket Series grits 
and quartzites, which are best seen in the valley of the Onyimsu 
in the north-east, where, owing to the north-easterly pitch of the 
Bompata S5mcline, they give place to Huni Sandstone beds in the 
centre of the fold. 

Huni Sandstone. 

Fine-grained felspathic quartzites of this group occur, very 
poorly exposed, in the Bompata syncline, as above mentioned, and 
in a subsidiary syncline west of Asuboa. 

Voltaian System 

The boundary of the Voltaian with the older rocks takes a wavy, 
but in general westerly course from the south-east comer of the 
sheet Bompata N.E. to the Konongo-Agogo motor-road miles 
south of Fwidicm, and thence to the neighbourhood of Yenamponasi. 
From here it swings north-westerly past, and slightly to the north 
of Wiawso. As far as Yenamponasi, the escarpment is confronted 
by high Tarkwaian hills, but west of that village it appears as 
impressive vertical cliffs overlooking low-l3dng ground. 

The Voltaian sediments have a maximum thickness of about 
1,000 ft. in this area. They were deposited on an uneven surface, 
and the height of the contact varies from as little as 750 ft. to as 
much as 1,700 ft. above sea-level. The Birrimian phyUites and 
greywackes, and associated granite intrusions, which form scarcely 
any positive features at all to the south, run up into the escarpment 
to as much as 1,100 ft. in places, though as might be expected, the 
highest hills in the old terrain were formed by the Tarkwaian 
(Banket Series), and the boundary is at a generally higher level on 
these rocks. No evidence of large-scale faulting was found, and 
the Voltaian beds are mainly tmdisturbed and either horizontal or 
near-horizontal, whatever the height of the boundary. 

The rocks are almost entirely arenaceous and belong to the 
Upper Sandstone division of the System. Shale bands occur in the 
sandstones high up in the sequence, for instance, near Agogo Rest 
House, and were noted at the base in two localities only, viz., in 
the Owire (Awere) stream south-east of Fwidiem, and in the Sambong 
stream near Acheriso, north-west of Wiawso. These occurrences 
of basal shale, though widely separated, are very similar, consisting 
of dark blue-grey micaceous shie with thin, lighter colomred, more 
sandy bands. In the Owere the shale lies horizontally on vertical 
Banket Series grits and quartzite; it is about 10 ft. thick, and is 
immediately overlain by 20-30 ft. of slabby fine-grained sandstone 
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with clay galls and thin shaly bands, which is in turn followed by 
more massive ferruginous sandstones. 

Along the Konongo-Agogo motor-road near Fwidicm, and to the 
east and west of it, the sandstones may be divided into three groups. 
In the lowest, ferruginous sandstones and grits predominate, though 
white or buft-coloured rocks occur. The ferru^ous beds are either 
a deep uniform red or purplish-red, or may be irregularly banded or 
stained with pink or purplish iron oxide. Small white spots of 
kaohn after felspar are fairly characteristic. Some of the grits 
consist of highly rounded, closely-packed quartz grains, usually, but 
not alw'ays, cemented with iron oxide. 

The middle group in this eastern section is made up of sandstones 
characterised by irregular seams, flakes, pellets and galls of clay. 
When reasonably fresh, they are hard, fine-grained and of a greenish 
colour, with the clay seams and flakes of deeper, olive- or bluish- 
green. When weathered, they are buff-coloured, brown-spotted 
rocks. This group generally forms the vertical cliffs and waterfalls 
of the neighbourhood. 

The topmost sandstones range from a height of some 1,400 ft. 
to the tops of the hiUs, the highest of which are 1,800 to 1,850 ft. 
above sea-level. A brown and w’hite mottled sandstone is the 
commonest t3q)e, but grits and occasional shale bands occur. Some 
of the sandstones and grits are ferruginous, but these arc not nearly 
so prominent as in the lowest group. 

The middle or clay gall group has a thickness in this neighbour¬ 
hood of some 200 ft., while the ferruginous group varies from a few 
feet in thickness to a maximum (around Fwidiem) of some 250 ft., 
being thickest where the contact is low'est. The whole sequence, 
as stated above, belongs to the Upper Sandstone division of the 
Voltaian, and reaches here a maximum thickness of about 1,000 ft. 

From Yenamponasi westwards the clay gaUs and seams are 
found from top to bottom of the sandstone, although here again 
the low’er beds are generally ferruginous. Cross-bedding, which is 
a characteristic feature of the sandstone here, is beautifully shown 
in the cliffs, and indicates that the main source of the currents was 
to the south-south-east, as also do ripple markings where noted. 
The foresets of the cross-bedding are usually short, and dip at 
angles up to 30“. The regional dip in this area is gentle, about 5° 
to the north-east, whereas around Fwidiem and east of it the beds 
are horizontal, except where locally disturbed. Conglomeratic beds 
are rare on tMs southern scarp section, though they are common 
north of Agogo. 

The Voltaian beds of the Gold Coast are identical in appearance 
with the Gres siliceux horizontaux of Bobo Dioulasso, Ivory Coast, 
which are regarded by some geologists, on the evidence of the 
graptolites m similar beds in French Guinea, as being of Gothlandian 
(Silurian) age.i 

1 Bzdl. Xo. II, GeoL Sttrv Gold Coasts 1940, p. 24, 
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Intrusive Igneous Rocks 
Pre-Tarkivaian Intrusions. 

Cape Coast Type Granite .—^An offshoot from the eastern 
boundary of the great batholith of Cape Coast t37pe granite, which 
occurs to the north, north-east and east of Kumasi, crosses the 
north-west comer of the area mapped, and to the south-east of this 
boundary a completely detached offshoot outcrops near Petrechi. 
For about 5 miles south-west of Petrechi, the eastern bomrdary of 
this detached boss is only about 3 miles from the main gold channel, 
but its westerly trend subsequently carries it to a distance of about 
6 miles from Konongo mine. 

The granite is here a black and white, medium to coarse-grained, 
biotite-rich rock, but two-mica types occur further west, and also 
in the Petrechi mass. 

According to Junner^ the Cape Coast type of granite normally 
contains approximately 20-25 per cent, quartz, 30 per cent, ortho- 
clase and microcline, 20-30 per cent, plagioclase (Edbite to andesine) 
and about 20 per cent, biotite, musco^ute and chlorite. An analysis 
of a two-mica type of Cape Coast granite from the Kumasi batholith 
is given in Table I. 

Winnela-Wa Type Granite .—^The Banso granite, of which the 
northern part forms Juaso hill, is mainly a porph5nitic biotite- 
granitc with prominent pink, reddish, or grey phenocrysts of 
felspar (microcline) up to an inch or more in length. It has all 
the characteristics of the Winneba or Wa t3q)e, which is generally 
regarded as being younger than the Cape Coast and older than the 
Dixcove granite. In this area it is intrusive into the Upper 
Birrimian and is certainly older than the Tarkwaian. The Tarkwaian 
rocks interfolded with the thermally metamorphosed Upper 
Birrimians around the edge of the granite show no signs of alteration 
except shearing due to pressure, and none of its offshoots are found 
to cut the Tarkwaians. According to Junner, the normal Winneba- 
Wa granite contains 20-40 per cent, quartz, 15-30 per cent, ortho- 
clase, 0-25 per cent, microcline and microcline-perthite, 15-30 per 
cent, plagioclase, 5-15 per cent, biotite and hornblende. The 
granite and Upper Birrimian are cut by veins and dykes of aplite, 
pink and dark grey fine-grained quartz-porphyries and a rock 
consisting of drawn-out streaks and blebs of pink felsite in a hcony 
quartz matrix. 

An analysis of a porph3nitic granite from near the triangulation 
pillar at the highest point of Juaso hiU is given in Table I. This is 
more sodic than the average Winneba granite, and is very similar 
to some analyses of Dixcove granite. 

Dixcove Type Granite .—On the eastern boundary of the area 
t37pical hornblende-granite or granodiorite of the Dixcove type 
occurs athwart the new motor-road and the railway. This is a 


1 Bull, No. II, Geol, Surv, Gold Coast, 1940, p. 37. 
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portion of a large mass which occurs to the east of the area mapped. 
It is in contact with Upper Birrimian sericite-schists and tuffs, and 
a massive, highly pyritic, quartz-tourmaline vein marks this contact 
where it crosses the new motor-road near Adansi. 

Analyses, one of which is ^ven in Table I, show that the Dixcove 
granite suite is relatively rich in soda and poor in potash, and 
although neither this type of granite nor the characteristic bi- 
P3n:amidal quartz-porphyry which is usually associated with it have 


Table I. —^Analyses of Granites 


Sample No. 15500 

0 / 

H.3608 

0/ 

1468 

SiOa . 


/o 

72-59 

A) 

68-57 

/o 

64-44 

AI2O3 . 


15-18 

i6-oi 

17-82 

Fe 203 . 


0-13 

o-o6 

1-94 

FeO . 


I‘01 

1-48 

1-33 

MgO . 


0-45 

0*77 

1-14 

CaO 


1*17 

2*47 

5-12 

Na20 . 


3-86 

5-14 

5 *06 

K2O . 


4*52 

2-96 

1-29 

H2O+ . 


0*17 

0*68 

1-70 

H2O- . 


0*14 

0*12 

o-o8 

CO2 - 


none 

not detected 

none 

TiOa - 


0*12 

0*34 

0-32 

ZrOo 


— 

not detected 

trace 

P2O5 . 


0*27 

0-12 

0-16 

Cl 


trace 

— 

O-OI 

s 


0-05 

0-03 

0-02 

:MnO . 


0‘02 

0*03 

0-07 

SrO . 


none 

— 

O-OI 

BaO 


none 

o-i6 

o-o8 

LiaO 


— 

— 

trace 

CraOs . 


—. 

not detected 

— 

V2O5 . 


— 

faint trace 

— 



100-20 

99-94 

100-59 

Less 0 for S . 


0-02 

o-oi 

o-oi 



I 00 ‘i 8 

99-93 

100-58 


15500 . Biotite-musco\Tte-graiiite, Insuintem-Asamankuma, Kiimasi dis¬ 

trict. Analyst, H. L. Riley. 

H.3608 . Porphyritic biotite-gramte, Triangulation pillar, top of Juaso Hill. 
Analyst, ^liss R. C. Groves. 

1468 . Saussurilised soda-rich granite, Dixcove, Axim district. Analyst, 

H. F. Harwood. 


been noted on the surface in the immediate vicinity of the gold 
belt, there is an acidic intrusion near the Awere reef on No. 9 level 
at Konongo mine which is, according to Jimner, a sodic porphyry. 
Other sm^ acidic intrusions in the mine, for example, m the No. 4 
level cross-cut from the Akyanase to the Odumase reef in the 
South-west Section are, as noted by Yarkoff (unpublished report, 
1938), accompanied by an impregnation of the wall rocks with 
sulphides similar to that in the neighbourhood of the gold-quartz 
veins. Many auriferous quartz reefs in the Gold Coast are associated 
with the Dixcove granite or its offshoots. The geographical asso¬ 
ciation of the granite with Upper Birrimian rocks is most marked. 
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and it is certain that its composition has been modified by some 
assimilation of the surrounding rocks. It occurs in smaller masses 
than the Cape Coast or Winncba types, and the possibility of its 
being a modification of one of these granites cannot be overlooked; 
in this connection the Winneba granite is more sodic in composition 
than the Cape Coast. 

As stated above the Tarkwaian rocks of the area show no signs 
whatsoever of thermal metamorphism though they have been 
highly sheared, especially in the south and west, by the intense 
pressures which caused their interfolding with the Birrimians. No 
veins of porph3u:y or any other kind of granitic offshoot have been 
seen in them, and the evidence points to the pre-Tarkwaian age of 
all three t3?pes of granite. 

Post-Tarkwaian Intrusions. 

Sills of amphibolite and epidiorite of post-Tarkwaian age, and 
resembling those in the Obuasi and Tarkwa goldfield, are almost as 
abundant in this area as in the Tarkwa goldfield. The intrusions 
are practically always concordant, emplaced along the bedding 
planes of the Tarkwaians, especially the conglomeratic and phyllitic 
divisions, or at the junction of Tarkwaian and Birrimian rocks. 
Few, if any, cross-cutting dykes occur. The similarity of the 
intrusions, both in petrographic character and general mode of 
emplacement, to the basic intrusions of the Tarkwa goldfield, the 
Obuasi district and elsewhere is apparent in the field and confirmed 
by microscopic examination: increasing knowledge of the main 
Tarkwaian geosynclinal basin gained in the last few years has 
shown that this post-Tarkwaian igneous activity was more extensive 
than was formerly supposed, and it forms an important phase in 
the igneous cycle of the Gold Coast. 

The acidic intrusions, mainly quartz- and albite-porphyries, 
which are so closely associated with some of the basic dykes and 
sills in the Tarkwa goldfield, have not been noted in this area, and 
the finer-grained dolerite and quartz-dolerite (“ green dyke ”) types 
of that field are uncommon here. The commonest types are 
medium to coarse-grained gabbros and olivine-gabbros, with a 
little norite, mainly converted to epidiorite by the saussmitisation 
of the felspars, alteration of the p3T0xene to uralitic hornblende, 
and development of carbonate, chlorite, sericite and epidote. 

There is considerable variation in the appearance of the rock 
m the hand specimen, due to differences in the relative amounts of 
felspar and hornblende, from almost black amphibolites, through 
t5q)ical epidiorites in which the minerals are in rougMy equsd 
proportions, to paler tjq)es in which cloudy felspar is greatly in 
excess. 

As will be seen from the map, the intrusions are concentrated in 
the eastern half of the area, the western half, including the gold 
belt, being singular ly free from any but occasional small outcrops. 
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The sills are thickest and most numerous in the neighbourhood of 
Bompata, where they form the commonest rock type. Two of 
these sills persist to the westward and outcrop along the flanks of 
the Adomfi anticline and the Krofa syncline, becoming progressively 
thinner and ultimately dying out. The mode of occurrence of the 
sills indicates that they were folded with the rocks into which they 
were intruded and were thus emplaced before the post-Tarkwaian 
folding movements. 

In the south-east of the area especially, schorl-quartz veins, 
often pyritic, commonly occur in and near the basic sills; such 
veins are also common, associated with the similar intrusions in 
the Tarkwa goldfield, and seem to be a characteristic feature of 
this igneous activity. It seems probable that the last phase is 
represented by the myriads of barren white quartz veins which cut 
both Birrimian and Tarkwaian rocks, and which cut across the 
auriferous quartz veins of the gold belt. The denudation of these 
has given rise to widespread deposits of angular to sub-angular 
quartz rubble, which are sometimes lateritised, as for example 
^ong the railway east and west of Konongo station. 

Descriptions of Mines and Prospects 
Konongo Gold Mines, Ltd. 

This company was formed in 1933 by purchase of the southern 
half of the Boabedroo concession from Lyndhurst Deep Level, Ltd. 
(see Fig. i). The mine is a mile from Konongo station, which is 
153 miles by rail from Accra and 208 miles from Takoradi. By 
road it is some 34 miles from Kumasi. The L3mdhurst company 
had developed the Akyenase reef to No. 3 level, 350 ft. from surface, 
and sunk a main incline shaft to No. 4 level. Owing to the unsuita¬ 
bility of the inclined shaft, a vertical shaft was sunk 750 ft. to the 
north-east, to cut the Akyenase reef at 700 ft. This was completed 
down to a depth of 155 ft.i The Konongo company have extended 
this shaft, the Akyenase Central Shaft, to No. i level, and sunk 
another vertical shaft (South Shaft) at a point 2,500 ft. south-west 
of the above, to develop the south-western ore shoot in the Akyenase 
channel. This shaft is down to No. 6 level. The Awere and 
Odmnase- reefs, 450 ft. and 1,300 ft. respectively west of the 
Akyenase, have been developed from small vertifical shafts and 
from internal shafts and winzes. Development is down to No. ii 
level in the Akyenase Central Section, to No. 6 level in the South- 
West Section,® and No. 9 level on the Awere and Odumase reefs. 
There are cross-cuts between the Awere and Akyenase reefs on Nos. 

3, 4 and 9 levels. Central Section, and between the Odumase and 
Akyenase reefs on Nos. 4 and 9 levels, South-West Section. 

1 Gold in the Gold Coast, by N. R. Junner; Mem. Geol. Sun. Gold Coast, No. 

4. 1935. P- 35 -. 

“ Tlie reef is the Odumase reef but the name of the town is Odumasi. 

® The Ak3renase reef in the South-West Section has recently been intersected 
in a cross-cut from the Odumase reef on No. 9 level. 
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In 1938 the management decided on the sinking of a main 
vertical circular shaft, not far from the site of the Odumase shaft. 
This is now (September 1941) down to a depth of 1,107 ft-> at which 
point sinking was suspended pending the installation of a new 
electric hoist. 

Production .—^From the commencement of production in June 
1936 to September 30, 1940, the mine treated 428,995 tons for a 
yield of 180,229 oz. of fine gold. During the year ended September 



30, 1940, 138,087 tons of ore were treated, leaving an ore reserve 
of 452,054 tons averaging 9*48 dwt. per ton. 

Geolo ^’.—The zone of mineralisation at Konongo consists of 
three main reefs—Odumase, Akyenase and Awere—^with subsidiary 
mineralised zones, occurring in a width of about 1,300 ft. in Upper 
Birrimian rocks. The outcrops of all three main reefs are marked 
by native workings, consisting chiefly of open cuts. These are 
most prominent on the Akyenase, but native workings on the 
Odumase strike were severely restricted by the fact that north of 
the present shaft the reef line coincides with a swamp almost all 
the way to the Boabedroo workings, while south of the shaft the 
Awere river (in this area flowing across the strike from the east) 
turns sharply to south-west when it reaches the Odumase reef line. 

Of the subsidiary mineralised zones there are, firom east to west, 
(i) a narrow but persistent quartz vein in the hanging-wall of the 
Akyenase fissure zone; (2) the David reef, which is exposed in 
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the hanging-wall cross-cuts in the Akyenase Central Section, lying 
on the foot-wall side of the Zongo channel; (3) the Zongo channel, 
some 230 ft. from the Akyenase ; (4) a reef to the south-west of the 
Awere, first intersected on No. 9 level. 

The Akyenase reef is close to the boundary with the Tarkwaian 
rocks, but not so close as had previously been thought {see 
Section). It nowhere passes into the Tarkwaian, as some ob¬ 
servers have maintained, and the mine conforms with all the 
other gold-quartz mines of the Gold Coast, in that the reefs lie 
entirely in Birrimian rocks. Detailed surface mapping has demon¬ 
strated the true relations. An infolded tongue of Banket Series 
grits and quartzites, bounded by Birrimian rocks, is well exposed 
in a cutting east of milestone 31 on the Kumasi-Konongo motor- 
road. The tongue decreases in width north-eastwards and is very 
narrow in Odumasi village, where Banket Series quartzite occurs 
immediately to the east of the Zongo Shaft of Lyndhurst Deep 
Level, Ltd. This shaft is on the Zongo channel, which is mentioned 
above as occurring some 230 ft. west of the Akyenase reef in 
Konongo mine. From this point north-eastwards the outcrop 
continues to narrow rapidly, and it fades out on the north bank of 
the Awere river, just west of the Akyenase reef line. Another 
small infolded patch of Tarkwaian, not connected to the main 
Tarkwaian outcrop, occurs to the north-east of the South Shaft, 
near to and north-east of the point where the road to this shaft 
branches off from the road from Konongo to the General Office. 

The Awere affords a very good section where it flows across 
the strike just south of the South Shaft. East of the point where 
the line of the Akyenase outcrop reaches the river, there is an 
almost continuous outcrop, mainly of biotite-homfels, similar to 
that enclosing the Akyenase reef at depth, extending for over 400 ft. 
on the foot-wall side of the reef line. A little further on, across 
the river where it bends to the east-north-east. Banket Scries 
quartzite occurs. This is the true boundary between the Upper 
Birrimian and Tarkwaian and thus the Akyenase reef lies between 
400 and 500 ft. from the Tarkwaian boundary, and not immediately 
at the boundary. 

Underground in the mine excellent sections across the whole 
reef zone are afforded by the long crosscuts from the Akyenase to 
the Odumase reef on Nos. 4 and 9 levels, South-West Section, and 
from the Akyenase to the Awere horizon on Nos. 3, 4 and 9 levels. 
Central Section. All show the same succession, consisting (from 
east to west) of hard, massive, gametiferous biotite-homfek, dark 
c^bonaceous phyllite, calc-chlorite-schist, and thence alternating 
biotite-homfels, biotite-schist and carbonaceous phyllite. The 
homfels in the immediate hanging-wall of the Akyenase reef contains 
scattered, rounded pebbles of quartz up to an inch or so in diameter. 
The Akyenase lies in the first belt of biotite-homfels, and the 
Zongo Aannel, consisting of a zone up to 50 ft. in width of 
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" graphitic ” gouge with some quartz and crushed country rock, in 
which occurs a bed of gondite (manganese-garnet, rhodochrosite 
and quartz rock), is in the immediate foot-wall of the calc-chlorite- 
schist. The Awere and Odumase reefs lie in the western zone of 
biotite-homfels, schist and phyllite, beyond the calc-chlorite schist, 
and in this zone some smaU acidic dykes occur in the South-West 
Section, between 430 and 500 ft. from the Akyenase drive. This 
is about the horizon of the Awere fissure, but the fissure does not 
extend so far south. Several zones of “ graphitic ” gouge of 
varying width, and marking the position of strike-faults, occur 
between the Awere and Odumase horizons. 

The general strike is N.37° E., and the dip, though mainly about 
70°-75°, varies from 6o°-8o° to north-west. 

Geological Structure .—^Although the mine lies in an area of 
isoclinal folding, there does not seem to be any repetition within 
the width of beds exposed, as the only markers—^the pebbly homfels 
in the hanging-wall of the Akyenase, and the gondite in the Zongo 
channel—do not recur across the strike. The quartz veins with 
the exception of the south-west end of the Awere reef, are almost 
parallel in strike and dip with the country rocks. They dip a little 
less steeply, and the quartz lenses are best developed and show 
the best values where they cut slightly across the strike. 

There are three main groups of faults. The most numerous 
strike E. to W. and E.S.E. to W.N.W. and dip either steeply north 
or steeply south. Striations on the fault planes dip 45° to the east, 
showing the obliquity of the movements. Displacements are 
usually small and never amount to more than a few feet, usually 
less. A subsidiary system has a N.-S. strike and low dips to the 
east. The dip being against the dip of the reef, they act as small 
thrust faults. 

The zones of " graphitic ” gouge occurring at intervals across 
the strike, of which the Zongo is the widest and strongest, are 
possibly post-mineralisation strike-faults. The Zongo fault must 
have been originally a locus of quartz mineralisation. There is 
not much quartz in it at Konongo mine, but in the Zongo workings 
at Odumasi it contains a strong body of quartz which, by subsequent 
movement along the channel, has been broken up into crushed 
lenses, as pointed out by Yarkoff {op. cit.) The “ graphitic ’’ 
zones are located, as might be expected, in the more fissile and 
least competent beds, the carbonaceous phyllites and schists, which 
in and near the fault planes have been mashed and worked up into 
a " graphitic ’’ gouge or pug, shiny-black in appearance and smooth 
to the feel. The term “ graphitic ” is a misnomer as the mineral 
graphite is not present and indeed the percentage of carbon is low. 
A similar gouge occurs in and on the walls of the Odumase 
dhannel, and to a less extent in the Awere but h not found in the 
Akyenase. 

The rocks are strongly jointed in directions grouped about 
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E.-W. and N.-S. axes, that is, parallel to the strike of the main 
faults, and some of the joints are filled with barren white quartz. 

Igneous Intrusions .—In view of the existence at no great 
distance both to the west and south-east of large masses of granite 
it is surprising that the intrusions in the mine arc so small. They 
consist only of the series of small acidic dykes occurring between 
the Awere and Odumase horizons in the South-West Section, and 
a porphyry in the foot-wall of a fault which possibly cuts out part 
of the Awere reef on No. 9 level. (See Fig. 2.) 

The dykes in the South-West Section, examined microscopically 
by Junner, consist of an intergrowth of quartz and felspar (mainly 
albite) with a variable amount of porph3nroblastic biotite (partly 
chloritised), some carbonate in blebs and veins, and black iron ores. 
The dykes are traversed by quartz and quartz-tourmaline stringers, 
and vemlets of carbonate, and the biotite-schist enclosing one of 
the dykes is impregnated with sulphides similar to those in the reefs 
and wall-rocks. 

In the hand-specimen the porph3?ry on No. 9 level is a pinkish 
fine-grained rock with pale greenish veins and patches. In thin 
section it shows an intergrowth of quartz and albite, with abundant 
sericite, granular carbonate and some leucoxene. 

Quartz-tourmaline (schorl) veinlets and stringers arc common 
in the mine. Their origin is imcertain, as similar but larger veins 
are associated with the post-Tarkwaian basic intrusions, and it is 
possible that these, and also the veins of barren white quartz which 
cut the auriferous quartz, are of post-Tarkwaian age. 

The Akyenase Reef .—^The reef consists of two lenses of quartz 
correspondmg with the ore-shoots, separated by a long stretch in 
which the fissure contains little or no auriferous quartz. The 
lenses are from i to 3 ft. in thickness, occasionally bulging out to 
greater widths or pinching to little more than a stringer. The 
values are best where the quartz is well developed. Outside the 
lenses the fissure is thin and difficult to follow and there is little 
wall-rock mineralisation. This mineralisation is intense in the 
ore-shoots, and consists of arsenopyrite, P5nitc, pyrrhotite and a 
little chalcop3nite disseminated tluough the reef and to a much 
greater extent in the wall-rocks, which carry values in the immediate 
vicinity of the reefs, in some places higher than those in the reef. 
Farrington (unpublished report, 1938) noted a small quantity of 
sphalerite in one of the polished specimens of Akyenase ore examined 
by him, and states that a trace of zinc was found in analyses of 
AJij’enase quartz. Lead was not found in any of the reefs. Mill 
concentrates examined by the Imperial Institute contained traces 
of bismuth and copper but no tellurium or antimony. In addition 
to the sulphides, carbonate, tourm alin e and some biotite and 
sericite occur. The quartz in the south-west lens is whiter in colour 
and less sulphidic than that in the Central or north-east lens. The 
latter shows a tendency to darken in depth and in places in the 
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lower levels is almost black, similar to the black Zongo quartz {viie 
infra). Both lenses show a tendency to split and throw off branch 
veins at their extremities. This occurs in the upper levels at both 
ends of the south-west lens, but so far only in the lower level at 
the north-east end of the north-east lens. One vein in the hanging 
wall of the zone of fissuring is very persistent, especially in the 
South-West Section, although seldom more than a foot or so in 
width. 

There is only a little evidence of post-mineralisation movement 
and no development of “ graphitic ” slips and gouge such as occurs 
in the Odumase channel, but the quartz shows considerable strain- 
polarisation effects and partial recrystallisation. 

The south-west limit of the north-eastern ore-shoot is well 
defined and has a steady pitch of 30° to the north-east in the vertical 
section. The north-east limits are less regular, but the general 
effect is a pitch to the north-east at a steeper angle than at the 
south-west extremity, so as to give a steady shortening of the shoot 
in depth. 

The pitch of the south-west lens is less easily determined, owing 
to the more patchy occurrence of the values. Yarkoff {op. cit.) 
pointed out that the lens really consists of two portions, a main 
and a south lens separated by a short gap, the values in the main 
lens being lower and more erratic than in the south lens. The gap 
between the two lenses pitches north-east, and the same seems to 
be true of the splits in the reef where spurs axe thrown off. 

The Odumase Reef .—^The channel in which this lens occurs is 
much stronger than the Akyenase and Awere fissures, and it seems 
dear that it is the main channel of the gold belt. It forms a 
pronounced line of weakness at the surface and is persistent along 
the strike, as the Boabedroo lens, 4,500 ft. to the north-east, appears 
to be in the same channel. Post-mineralisation movement ^ong 
it is shown by development of “ graphitic " gouge on the walls 
and in the channel itself, the latter arising from the shearing 
of lenses of carbonaceous country rock. The reef consists of a 
main lens coinciding with an ore-shoot pitching steeply south-west, 
with subsidiary lenses to the south-west and one to the north-east. 
The quartz in the lenses is strongly laminated \vith bands and 
streaks of carbonaceous matter, and contains inclusions of country 
rock which are impregnated with sulphides, mainly acicular arseno- 
pyrite. Sulphides are not common in the quartz, which carries 
carbonate and some biotite and sericite. In the upper levels at 
the south-west end the reef is divided by a parting into foot-wall 
and hanging-wall sections and there is also a split in the channel 
at the north-east end. 

The Awere Reef .—This reef consists of a short but rich lens of 
quartz in the Central Section of the mine. It is not comparable 
with the Akyenase and Odumase reefs, as outside the limits of the 
quartz there is no fissure which can be followed along the strike. 
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The reef includes a main ore-shoot pitching steeply south-west 
between Nos. 2 and 6 levels, and flattening somewhat below this, 
with narrow subsidiary shoots south-west of it, also pitching in the 
same direction (Yarkoff, op. cit.). 

In the upper levels at its south-west end the reef makes several 
sharp turns at right-angles before returning to the normal strike, 
giving the appearance of folding. The turns ta the reef pitch to 
south-west parallel to the ore shoots. On No. 6 level the south-west 
end of the reef turns at right-angles in the same way, and the 
structure as a whole on this level resembles a sharp anticline with 
one long limb. On No. 9, the lowest level in this section of the 
mine, the reef in plan is as shown in Fig. 2. Here the anticlinal 
appearance is even more pronounced, the longer limb being much 
shorter than on No. 6 level, and ending against a strong fault at the 
contact of the sheared carbonaceous schist, in which the reef lies, 
and a body of porphyry in the foot-wall. The strike of the country 
does not appear to turn with the turn or turns in the strike of the 
reef on any of the levels, and it would appear that the latter is 
deflected into a zone of cross-fracturing and is not folded. 

Subsidiary Reefs .—^The David Reef is exposed in the hanging-wall 
cross-cuts from the Akyenase to the Awere reef in the Central 
Section. It is essentially a zone heavily impregnated with sulphides, 
especially needles of arsenopyrite, with irregular veins and stringers 
of quartz. Some driving has been done on one of these veins, 
170 ft. from the Akyenase drive, on Nos. 4 and 5 levels. Central 
Section, and short lengths of payable ore exposed. 

The Zongo channel which, as previously stated, is a wide zone 
of graphitic gouge and crushed coimtry rock, is not important in 
Konongo mine, as it contains very littie quartz. A little driving 
was done on a vein of quartz in the channel in the South-West 
Section, with poor results. The channel, both here and at the 
Zongo workings in Odumasi village, is characterised by very dark, 
almost black quartz. 

Recently, on No. 9 level, a cross-cut towards the Odumase 
from the Awere horizon intersected a vein of quartz situated not 
far from the Awere Une but some 500 ft. south-west of the Awere 
lens. This was driven on to the north-east and south-west, and 
shown to have a length of 670 ft. and an average width of 21 in. 
and to carry moderate values. The ground in which this reef lies 
has never been exposed by any workings above No. 9 level. 

Origin of the Reefs and Summary of Reef Characteristics. 

^ The reefs lie entirely in Upper Birrimian rocks, in a zone of 
mineralisation some 1,300 ft. in width. The most easterly reef, the 
Akyenase, lies 400-500 ft. from the main Birrimian-Tarkwaian 
boimdary. The succession consists of homfels, schists and phyUites, 
which before alteration were felspathic quartzites, gre3rwackes, tufis 
and phyllites, and lavas. The main reefs lie in the massive horn- 
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felses and had their origin in the uprising of high-temperature 
hydrothermal solutions into zones of fracture parallel to each other 



and nearly parallel in strike and dip with the country rocks. The 
wall rocks were silicified, with devdopment of biotite and carbonate, 
and impregnated with arsenop3iTite, pyrite, subsidiary p3nThotite 
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and a little chalcopyrite. Sulphides were also deposited to a less 
extent in the fissures along with quartz and most of the gold, though 
gold also occurs in the wall-rocks near the reefs. The quartz in 
the reefs is laminated, due to inclusions of country rock or elongated 
streaks of carbonaceous matter, and tends to darken in colour in 
the lower levels. It shows the effects of shearing after deposition. 
The original, coarsely-crystallised quartz is wholly or partially 
recr3rstallised into a fine-grained mosaic, with minute cracks and 
partings. In thin sections of specimens showing visible gold, the 
latter can be seen filling minute cracks or cavities alone or in 
mechanical association with sulphides, especially arsenopjnite. The 
auriferous quartz is intruded by veins of barren white quartz. The 
Akyenase fissure is exceedingly “ tight,” with the quartz " frozen ” 
to the walls, but post-mineralisation movement occurred in the 
Odumase channel with development of carbonaceous (“ graphitic ”) 
gouge and slips. The most persistent fissures are the Odumase and 
Akyenase, the former being the widest and strongest. The Zongo 
channel is a persistent feature, but appears to have been an original 
fissure in the neighbourhood of which a strong strike fault de¬ 
veloped. The Awere reef occupies a fracture of very limited extent 
compared with the above, and the fissure is not traceable outside 
the limits of the quartz lens. The existence of a zone of cross¬ 
fracturing at the south-west end of the main fracture, and not 
folding, is probably responsible for the sharp turns in the reef at 
its south-western end. 

Apart from the Zongo channel there are several zones of 
“ graphitic ” gouge of varying width, some of which may be post¬ 
mineralisation strike-faults developed in the less competent beds. 

Higher-temperature conditions of deposition than usual for the 
Gold Coast are indicated by the relatively higher degree of meta¬ 
morphism of the wall-rocks, the presence of pyrrhotite in appreciable 
amount, and the absence or scarcity of galena and sphalerite; 
tourmaline has been regarded as an additional indicator, but this 
mineral may be post-mineralisation in age. 

Acidic intrusions occur, so far of small size, but will probably 
increase in number and size at greater depth. A series of them 
occurs at the horizon of the Awere reef in the South-West Section, 
but cannot be said to be in the Awere channel, since that does not 
e:dst so far south. They appear to have given rise to some wall-rock 
mineralisation similar to that in and near the reefs, and they suggest 
the origin of the mineralising solutions from a granite magma. 

Lyndhurst Deep Level {Gold and Silver) Ltd. 

This company, in addition to its large interest in Konongo Gold 
Mines, Ltd., holds the northern half of Boabedroo concession, and 
the whole of the Attunsu, Occomadesia, Odumase, Odumase Ex¬ 
tension No. I, Bomfa and Manfrum concessions (see Fig. i). This 
company prospected the Boabedroo concession between 1920 and 
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1930, and in 1933 sponsored the formation of Konongo Gold Mines, 
Ltd., and sold to that company the southern half of Boabedroo. 
At the same time prospecting of the remaining concessions was 
renewed, particularly Attunsu, Occomadesia, Odrunase and Bomfa. 
In 1935 a geophysical survey over a length of iij miles and a 
width of 1,800 ft., from the Bomfa concession to Attunsu, was 
carried out by a Swedish company using electrical methods. In 
August 1935, diamond drilling was commenced on Boabedroo 
concession, 21 holes being put down in all. Eleven holes were put 
down on the strike of the Odumase reef, and it was stated that an 
ore-shoot was indicated at a depth of 200 ft., having a length of 
600 ft. and value of 5-5 dwt. over 30 in. Previous prospecting on a 
quartz vein at the surface had proved a length of 350 ft. averaging 
9 dwt. over 43 in. In 1936 diamond drilling on the Odumase strike 
at Attunsu, and on the strike of the Akyenase reef on Occomadesia, 
met with little success. A striking feature of the bore cores from 
Boabedroo and Attunsu was the abundance of pyrrhotite, which in 
many cores, or parts of cores, was more abundant than p5nite. 

In 1935 underground work at Attunsu and prospecting at 
Bomfa were suspended, results having been discouraging, and from 
1936 onwards operations were concentrated at Boabedroo and at 
the Zongo shaft workings in Odumasi village. Development at 
Boabedroo continued until the outbreak of war, but ceased at 
Zongo at the end of 1937, to await exploration of the ground by 
drives from the Konongo mine workings. 

The company’s ore reserves stand at 158,264 tons averaging 
7-2 dwt. per ton, of which 17,034 tons of 9*8 dwt. ore are in the 
Zongo reef, and the rest at Boabedroo. 

Boabedroo .—^This ore-body is situated on the strike of the 
Odumase reef and is probably in the same channel. There is a 
main shaft, 4,500 ft. north-east of the Odumase shaft, with four 
levels at 174, 274, 401 and 521 ft. respectively, and a small ventila¬ 
tion shaft to the north-east. Development on No. 4 level was not 
complete when operations were suspended at the outbreak of war. 

The ore-body consists of a main lens and a smaller but richer 
lens to the north-east. The main lens increases in length and 
width from No. i down to No. 3 level, and the average value 
decreases somewhat. On No. 3 level it is a very strong body of 
quartz over 1,200 ft. in length, with a value of between 6 and 7 dwt. 
over a width of some 90 in. The smaller lens increases slightly in 
length from No. i level downwards. On No. 2 level it is 215 ft. 
long and averages 9-9 dwt. over 52 in., whereas on No. 3 level it is 
255 ft. in length and carries a somewhat higher value. It appears 
to be pitching steeply to south-west, m vertical section. 

The channel presents many general similarities to the Odumase 
channel and the structural features, such as faulting and jointing, 
follow similar directions to those in Konongo mine. 

Zongo .—^Up to the end of 1937, when operations at this shaft in 
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Odumasi village were suspended, two levels and a prospect level 
had been driven, and ore reserves stood at 17,034 tons of an average 
value of 9-8 dwt. per ton. 

The workings lie immediately to the south-west of those at 
Konongo and are in the Zongo channel, which persists right through 
Konongo mine. The reef here was originally a strong body of 
quartz, situated in a fissure in carbonaceous schists with a thin 
bed of gondite, immediately on the foot-waU side of a bed of calc- 
chlorite-schist. Post-mineralisation movement, which appears to 
have been repeated at mtervals, was more pronounced in this 
channel than in any other part of the mineralised zone, with the 
result that the wall rocks of the fissure have been mashed up over 
a width of some 50 ft. into a carbonaceous gouge, and the quartz 
body broken up into discontinuous crushed lenses. 

On No. 2 level a cross-cut was driven to the south-east in an 
endeavour to locate the Akyenase fissure. A reef was iutersected 
at a distance of 116 ft. from the drive. Driving to the north-east 
on this reef gave poor values, while that to south-west opened up 
84 ft. of ore averaging 6-2 dwt. over a width of 52 in. It is unlikely 
that this is the Akyenase fissure, which in Konongo mine is about 
230 ft. from the Zongo channel. 

The quartz in this channel, both here and at Konongo, is 
characteristically dark grey, almost black in colour. 

Development was stopped to await exploration by drives from 
Konongo mine, but so far this has not been carried out. 

AUunsu .—Prospecting on this concession in 1933-34 located a 
reef (Smith’s reef), which near the surface was said to contain good 
values for a length of 230 ft., over a width of 30 in. Exploratory 
work at a depth of 200 ft. found no indications of the reef at that 
depth. Diamond drilling in 1936 also met with little success. 

Nanwa Gold Mines, Ltd. 

The old Obenemasi mine, situated 5 miles in a direct line north¬ 
east of Konongo mine, and now owned by Nanwa Gold Mines, Ltd., 
was worked in the early years of the present century, when a small 
three-compartment shaft was sunk and four levels were driven. 
Operations ceased in 1907, after a small production.^ 

The present company reopened these workings, which lie about 
1,500 ft. from the Birrimian-Tarkwaian boimdary to the east, and 
prospected the concession in general by means of pits, trenches and 
adits, especially the ground west of the Tarkwaian boimdary. 
Eventually a new shaft was sunk some distance to the north-east 
of the old workings, at a point 1,300 ft. west of the Tarkwaian 
boundary. 

Development at the old shaft proved disappointing and was 
suspended. At the new shaft promising results led to the concen¬ 
tration of all operations at this shaft and in prospecting to locate 

1 Mem. No. 4, Geol. Surv. Gold Coast, 1935, p. 36. 
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possible extensions of the mineralised zone to south-west and 
north-east. Up to the outbreak of war, when the mine was put on 
a care and maintenance basis, development had been earned down 
to No. 4 level, with indications of a large, disseminated sulphide 
ore-body, and fairly promising results had also been obtained by 
trenching across the strike to the north-east. 

Old workings .—^The main work done here was to sink a winze 
112 ft. below the old No. 4 level and drive No. 5 level, with an 
intermediate drive at 50 ft. below No. 4. 

No clearly defined and strong fissure exists in these workings, 
and the ore-body consists of short lenses of auriferous quartz, 
18-24 in. wide, occurring at intervals along a strike of several 
hundred feet and throwing off branches of limited extent to east 
or west along cross fractures. The lenses are separated along the 
strike by stretches of mineralised country rock with nothing but a 
few stringers of quartz. Not all the lenses are on the same horizon, 
and one may pinch out and a second commence some distance 
away in the foot- or hanging-wall. The auriferous quartz, which is 
dark blue-grey in colour, is heavily intruded by barren white quartz, 
and on some drives this is more abundant than the auriferous 
quartz. The country rocks are dark carbonaceous schists, and 
indurated phyllites interbedded with greenstones and calc-chlorite- 
schists. The quartz veins are enclosed in the carbonaceous schists, 
which are hea\’ily mineralised with pyrite and arsenopyrite, and the 
quartz also contains sulphides and a good deal of ankerite. 

New Workings .—^The new shaft here was originally siink on the 
strength of some values found in pits. At 172 ft. a cross-cut from 
the shaft located a wide mineralised zone consisting of veins and 
stringers of quartz in heavily mineralised country rock. Attention 
was at first concentrated on the exploration of a prominent quartz 
vein in this zone, but subsequently the shaft cross-cut intersected 
a narrow “ graphitic ” channel, which was then driven on to north¬ 
east and south-west. On No. i level the wall-rocks were reported 
to average 8 dwt. over 122 in. for a length of 240 ft. The shaft 
was sunk to No. 2 level at 300 ft., and the fissure located and driven 
on. Sampling of this level is reported to have originally given a 
value of 6-1 dwt. over 186 in. for a length of 1,650 ft. After the 
discovery of persistence of values to Nos. 3 and 4 levels. No. 2 level 
was further extended in values. Nos. 3 and 4 levels were reached 
by winzing from No. 2 level to depths of 425 and 525 ft. from surface 
respectively. It is now known that the ore-body has a strong 
north-easterly pitch, and consequently values were poor when the 
fissure was fet encountered on Nos. 3 and 4 levels. 

The values occur in a highly carbonated grey rock crowded with 
acdcular crystals of arsenopyrite and also containing some pyrite 
and p37rrhotite. The rock is so metamorphosed that its original 
nature is difficult to determme, but it is in all probability a tuff. 
It occurs in contact with a greenish calc-chlorite-schist which is 
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probably a metamorphosed basic lava. This rock contains only a 
little sulphide. The country rocks are mainly dark phyllites and 
carbonaceous schists, sometimes heavily mineralised with sulphides. 
They dip very steeply to W.N.W. or E.S.E. 

The “ graphitic ” fissure, which varies in width from a few 
to about two feet, is used only as a guide to development. 
There are no values in it, or in the white quartz which occurs in it 
in places. The ore is located by cross-cutting at short intervals, 
or by diamond drilling. It swings from one side of the fissmre to 
the other and may sometimes be a considerable distance away from 
it, for instance, when it traverses the greenstone or calc-chlorite- 
schist, which is barren. In one part of the mine the fissure dips 
steeply to north-west, in another part to south-east and in yet 
another it is vertical. Its general strike is N.N.E., but at the south 
end it swings to almost N.-S. and seems to be resuming the normal 
strike further south again. Dips are very steep to vertical. 

As stated above, the country rocks, except the calc-chlorite- 
schist, are in places strongly impregnated with sulphides and carry 
veins and veinlets of quartz, some of which carry values, and 
veinlets of carbonate. Biotite is sometimes strongly developed, 
particularly in the neighbourhood of the main fissure. It seems 
probable that the fissure was the original main channel of mineralisa¬ 
tion, and that the auriferous sulphidic solutions chose the tuff as a 
more favourable host rock than the lava. The other prominent 
mineralised zone in the mine, in which values are sporadic and 
non-persistent, resembles the David reef horizon at Konongo. 

The outcrop of the ore-body was located by trenching in the 
highly weathered rocks at the surface. Here the values are in 
general lower and extend over a greater width than at depth. 
Sj'stematic trenching across the line of strike has demonstrated 
the existence of low values over considerable widths for a distance 
of some 5,000 ft. to the north-east, as far as the neighbourhood of 
Kwakawkaw. Here the Upper Birrimian rocks pitch beneath the 
Tarkwaian, and the strike seems to be changing from N.N.E. to 
N.W., with a steep dip to the north-east. 

Ashanti-Obuasi Reefs, Ltd. 

This company owns the Patriensa concession, situated between 
the properties of Nanwa Gold Mines, Ltd., and L5mdhurst Deep 
Level, Ltd. In 1935 some prospecting was carried out by the 
Konongo company on behalf of Ashanti-Obuasi Reefs, Ltd. Atten¬ 
tion was concentrated on the ground at and to the west of the 
Tarkwaian-Biirimian boundary. A quartz vein was located close 
to this boundary but exploration gave disappointing results. Later 
the company began the systematic prospecting of the concession, 
and the first result was the discovery of a quartz outcrop some 
1,500 ft. west of the Tarkwaian. No native workings were to be 
found on or near this outcrop, which was named the "Abayie 
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Reef.” It was originally tested by means of pits and trenches, 
over a length of some 1,300 ft., which showed a series of short 
discontinuous lenses restricted in depth, from some of which low 
values were obtained. Investigation of the occurrence at depth 
was also carried out from a small vertical shaft, and some diamond 
drilling was done. Subsequently the whole of the concession was 
intensively prospected by means of long trenches and pits across 
the whole width of the Upper Birrimian rocks of the gold belt, and 
hnes of pits were carried across the Tarkwaian and into the eastern 
(Brinsem) belt of Upper Birrimian. Work was carried on up to 
the outbreak of war, without the location of any really promising 
deposit to that date. 


Age of Mineralisation 

The question of the pre- or post-Tarkwaian age of the ore deposits 
in the Konongo belt is bound up with that of the age of all the 
other large gold-quartz veins of the Gold Coast. Junner^ is of the 
opinion that the evidence in general points to the pre-Tarkwaian 
age of the channels, whereas Cooper* ascribes their formation to 
overthrust faulting accompanjdng intense post-Tarkwaian folding 
movements, and in his geological map of the Prestea goldfield shows 
part of the reef system near Prestea traversing Tarkwaian rocks. 
Recent detailed mapping by the Geological Survey has shown, 
however, that the ore channels are in Birrimian rocks close to the 
Burimian-Tarkwaian boundary. 

There is ample evidence near Konongo that the Birrimian rocks 
were uplifted, folded and intruded by granite before the deposition 
of the Tarkwaian sediments, and the writer believes that the 
auriferous ores in this district were formed during this period of 
orogeny. Perhaps the most conclusive evidence in support of this 
theory is that the Konongo gold channel ends near Kwakawkaw, 
where the Birrimian rocks pitch under the Tarkwaian to the north. 

1 Mem. Nos. 2 and 4, and Preface to Mem. No. 3, Geol. Surv. Gold Coast, 

2 Mem. No. 3, Geol. Surv. Gold Coast, 1934. 


ABSTRACTS AND NOTES 

Ohituaiy.—A. T. Faircloth. We deeply regret to record the death 
at Winchester on January 6, in his 67th year, of Mr. Arthur Thomas 
Faircloth, a former member of the Imperial Institute staff. 

Faircloth first entered the service of the Institute in 1894 as an 
assistant in the laboratories, but in 1898 he joined Messrs. Hei^ 
Faija & Co., with whom he remained for 17 years, during whidi 
time he gained invaluable experience of cement manufacture and 
testing under the guidance of Mr. D. B. Butler, A.M.I.C.E. In 
1916 he was re-engaged by the Institute as a Special Assistant for 
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cement work, and in 1926 was promoted to the grade of Senior 
Assistant. He retired in 1935 on reaching the age limit and was 
then engaged until 1938 as a Technical Assistant by the London 
Advisory Committee for Rubber Research (Ceylon and Malaya). 

Faircloth was one of those fortunate men whose work is their 
hobby. Though he had no academic qualifications he had a 
profound knowledge of all aspects of the subject which he had made 
his life work. He was, moreover, a superlative craftsman and had 
designed and made at the Institute several pieces of valuable 
apparatus including an experimental cement kiln, a machine for 
mechanically compacting cement-sand briquettes for testing, and a 
constant-humidity cupboard for briquette storage. Descriptions 
of the last two were published in the technical press, and a firm of 
technical apparatus manufacturers obtained permission to copy his 
for the cupboard. While at the Institute he also did valuable 
work, in co-operation with other cement testers, for the British 
Standards Institution in connection with the revision of the standard 
specifications for Portland cement. 

The whole of Faircloth’s work was characterised by painstaking 
accuracy, and he was conscientious to a fault. Though handicapped 
by indifferent health in his later years he was always cheerful, and 
it was never too much trouble for him to give any help in his power 
to a colleague. 

Those who were closely associated with him will have learnt 
much from his example and are fortunate if they can, in their own 
work, emulate his keenness and efficiency. 

Search for Tungsten Ore in Canada.—The loss of Empire supplies 
of nmgsten from Burma and Malaya has greatly enhanced the 
importance of numerous scheelite deposits which have recently been 
discovered or re-investigated in Canada. The United States has 
led the way in the development of scheelite resources, and is now 
by far the foremost producer of this mineral, and new technical 
developments have aided both the discovery and recovery of 
scheelite. Under short wave ultra-violet radiation scheeUte exhibits 
a brilliant pale bluish fluorescence, and a portable ultra-violet lamp 
has been de^ed for use underground or on surface exposures either 
at night or under a suitable cover as a means of detecting the 
mineral. Considerable losses of tungsten frequently occur in the 
millin g and concentration of scheelite, in part owing to the relative 
softness of the mineral when associated with quartz and sulphides, 
but improved recovery has recently been achieved in new flotation 
plants operating in the United States, and chemical methods of 
recovery and beneficiation have also been introduced with success. 

The Canadian Mining Journal of December 1941 has reported 
progress in the search for tungsten ore in Canada. The scheelite 
frequ^tly occurs in gold-bearing veins, though seldom in quantities 
sufficient to be recovered at a profit, and its production from 
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Canadian gold mines represents a direct contribution to the war 
effort on the part of the companies concerned. Using a portable 
ultra-violet lamp an officer of the Department of Mines and Resources 
has recently inspected approximately 40 gold-producing properties 
in the Porcupine, Kirkland Lake, and other areas in Ontario, and 
in the Amos and Val d’Or areas of western Quebec. To encourage 
the production of tungsten, high-grade scheelite concentrates from 
hand-picked ores are now being prepared in the ore-dressing labora¬ 
tories of the Department. Although the ores are obtained mostly 
from gold mines in Ontario and Quebec, some fairly large shipments 
have come from mines in British Columbia, and a few smaller ones 
from the Mayo area, Yukon. 

Tungsten-bearing veins discovered during the past two years in 
the YeUowknife-Beaulieu River area. North-west Territories, have 
been examined by two geologists of the Department of Mines and 
Resources, A. W. Joliffe and R. E. Folinsbee. Approximately half 
of the 4,000-squarc mile region is rmderlain by rocks in which 
scheelite might occur, and within these rocks 400 or more veins 
containing varjdng amounts of tungsten have already been found. 
So far only about 5 per cent, of the favourable ground has been 
carefully prospected for scheelite. 

Most of the two hundred or more scheelite veins examined he 
within 10 miles of Gihnour Lake, which is 45 miles east of Yellow¬ 
knife settlement. None of them is sufficiently large or rich to be 
mined profitably for tungsten alone, but by certain alterations in 
the equipment of one or more of the gold milling plants in operation, 
or to be erected in the region, high-grade scheehte concentrates 
could be recovered. Some such arrangements are under considera¬ 
tion by the companies or S5mdicates concerned, and any action 
taken will depend largely upon assay returns from samples already 
collected or being collected. 

Scheelite was first identified in the region in 1939 in the Con 
mine in veins being mined for gold, and in the following year twenty 
tungsten-bearing veins were discovered near Gilmour L^e. It was 
not until 1941, however, that concerted efforts were made to search 
for and develop tungsten-bearing deposits. No veins of an obviously 
commercial character were discovered during the 1941 season, but 
the many occurrences within the small area intensively prospected 
are a favourable indication that there may be commercial deposits 
in the region, and accordingly it is recommended for further careful 
prospecting. 

During 1940 a Geological Survey party examined three tungsten 
deposits in Yukon, and their findings are reported in Geological 
Survey Memoir 234, " Mining Industry of Yukon 1939 and 1940." 
The most promising is a placer deposit at the head of Canadian 
Creek, a tributary of Britannia Creek which enters Yukon River 
about 50 miles below Fort Selkirk. The placer material is more of 
a residual soil than a washed gravel, and at the point examined 
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carried about 21 lb. of wolfram (ferberite) per cu. yd. in addition to 
Si to $2 and sometimes $7 in gold per cu. yd. A rough estimate 
made from the little information available suggests that this deposit 
contains 400,000 cu. yds. of ground holding 2,000 tons of ferberite. 
Hitherto lack of water has discouraged working in this area and 
placer mining is only feasible in summer when the ground thaws. 
In the summer of 1941, however, Canadian Tungsten Ltd. were 
reported to be preparing for dragline dredging for gold and tungsten 
in this region. Another placer deposit is known 38 miles from 
Mayo, in Dublin Gulch, a tributary of Haggart Creek which runs 
into the South Fork of McQuesten River, but it could only be 
worked on a small scale, perhaps at the rate of 20,000 cu. y^. a 
year which might peld about 10 tons of scheelite. Thin veins 
carrying scheelite were also found in both granite aind adjacent 
metamorphic rocks at the head of Dublin Gulch. 

In addition to the deposits described above, several occurrences 
of tungsten ores are Imown in Nova Scotia, New Brunswick, 
Manitoba and British Columbia. At Hardscrabble Creek, in the 
Cariboo mining division, B.C., the Columbia Tungstens Co., Ltd., 
shipped 4 tons of scheelite concentrates in 1939, this representing 
the first commercial shipment of tungsten concentrates in Canada 
for several years. Early in 1940 the Kirkpatrick Tungsten S3mdicate 
shipped tungsten concentrates from a deposit at Goff, Halifax 
County, Nova Scotia. In the North-west Territories, complex 
gold-silver-copper-tungsten ores are being mined on Outpost Island, 
Slave Lake, by Slave Lake Gold Mines Ltd., and a first shipment of 
20 tons of complex tungsten concentrates was exported to the 
United States for refining in 1941. Other developments have also 
taken place at the Indian Path Mines, near Lunenburg, at North 
Wayerley, and at Lake Charlotte tungsten mines, Halifax County, 
all in Nova Scotia, near Guigues in Quebec, and at the Regal silver 
mines, Revelstoke, British Columbia. 


Bar3ffes in Canada.—^Hitherto barytes has only been mined on 
a small scale in Canada; after a period of six years, during which 
none was produced, two small mines in Ontario were working in 
I 939 > ^940 a.bout 330 short tons of baiyrtes were shipped. 

In October I 94 ®» however, a new deposit was discovered in Nova 
Scotia from which over 5,000 tons of bar5des have already been 
reported, and it appears likely that Canada will now become an 
important source of this mineral. A note on this discovery appeared 
in the Canodidn aiming ond ^leUdluygiccil Bulletin of November 
1941, p. 439. The deposit is near Pembroke, Hants County, and 
2j miles south-w'est of Walton, on Mines Bay. L. J. Weeks, a 
geologist of the Department of Mines and Resources, who has 
examined the deposit, reports that the portion of the deposit as 
outlined by 16 vertical diamond-drill holes has a horizontal ■width 
varymg from less than 100 ft. to more 'than 200 ft., a thickness 
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varying from a few feet to more than 150 ft., and a length in excess 
of 500 ft. He estimates that there is present, in the explored part, 
at least 420,000 short tons of barytes of a grade suitable to meet 
the specific gravity and other specifications set by the Trinidad oil 
companies which are likely to provide the chief outlet for the 
ground product. Additional estimated reserves of 321,000 short 
tons are also probably within the required specifications. A mill 
capable of treating 150 tons of ore a day, or about 45,000 tons a 
year, has been erected at Walton where there is a wharf for shipping 
the material. The first exports consisted of two cargoes of 2,500 
tons each consigned to Trinidad for use in the drilling of oil wells, 
and a smaller consignment of 250 tons shipped to Peru. The 
barytes was ground to the requirements of the Trinidad purchaser 
—98 per cent, finely ground, 325 mesh, having a specific gravity of 
4-3 to 4‘4. Although it is said to be discoloured, the barytes will 
be bleached for sale to the paint industry. 

The Jeffrey Asbestos Mine.—^An accoimt of operations at what is 
claimed to be the world’s largest asbestos mine appeared in the 
September, October and November issues of Engineering and 
Mining Journal, 1941. 

The Jeffrey mine is situated at Asbestos, about 115 miles north¬ 
east of Montreal, Canada. Operations were commenced here in 
1881 by W. H. Jeffrey, a wealthy farmer; in 1916 the mine was 
purchased by T. F. ManviUe from the Asbestos & Asbestic Co., and 
in 1918 it passed to its present owners, Canadian Johns-Manville 
Co., Ltd. The present output is about 6,000 tons of chiysotile- 
bearing rock daily, and after separation in the milling plant, part 
of the fibre produced is utilised in the Company’s plant in Asbestos 
and part is exported. 

Asbestos-mining operations must be directed towards producing 
so far as possible the grade of fibre in demand, and close engineering 
control has to be maintained by inspection of diamond-drill hole 
data, records of mined-out areas, daily records of visual examination 
of ore in mine and mill, and the detailed mill report. The pit is 
worked opencast in 35 ft. benches, but recently an extensive drilling 
campaign has been carried out to provide data for a possible ex¬ 
tension of operations underground. All blasting is electric, and 
electric shovels are used for digging at the foot of the benches with 
I.C.E. shovels for cleaning up. Both steam and electric locomotives 
are used for haulage, electric power being obtained from Shawinigan 
Falls about 75 miles from Asbestos. Care is taken to exclude all 
wood from the mine to prevent its entry into manufacturing 
machinery or finished products. 

Electric haulage is used to bring the rock to the mill, where it 
is first crushed in two stages to pass through 3 in. screens and then 
dried in rotary driers. After drying it is further crushed to |-| in. 
and passed over screens where any liberated fibre is removed by 
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aspiration. The undersize is conveyed to a second mill for further 
treatment and the oversize is crushed to \ in. and aspirated over 
screens. The fibre so far obtained is further cleaned and processed 
to meet the specifications demanded of spinning and shingle fibres 
in groups 3 and 4, Quebec Standard Test. 

The undersize from the last screens passes cither to tailings 
storage or to the second mill where numerous grades of short open 
fibres are produced. The oversize passes to specially designed impact 
mills where the rock fragments are disintegrated by being struck 
while falling by hammers revolving at a tip speed of 10,000 ft. per 
minute on a vertical shaft. 

The harsh fibre so far collected has not been greatly broken or 
fluffed out and is passed over double-deck screens with a lower deck 
of 20 mesh -without aspiration. The fibre passing through is used for 
making asbestos tiles or other products requiring group 7 fibres. 
The middle- and over-size fibres are separately screened, aspirated 
and passed into cyclone collectors, where group 4 shingle fibre and 
group 3 spinning fibre are obtained respectively from the longer 
fibres, the rejects passing to the other miU for further treatment. 
These harsh fibres constitute about 25 per cent, of the total fibre. 

Material from the impact mills is fed to double-deck screens 
where fibre is aspirated from the top deck, rejected material from this 
deck being a middling sent for further treatment while taihngs pass 
to storage. The next step is to collect “ open ” or flufted-out asbestos 
fibre. The aspirated fibre is collected into cyclone collectors and 
then dropped on to cleaning screens. Undersize from these and all 
subsequent screens are used to produce group 7 fibres or group 8 
sands. The aspirated fibre from these screens passes first into 
cyclone collectors and thence to double-deck screens, and after passing 
a further series of cleaning screens and cyclone collectors, into 
graders where the fibre is classified into groups 4, 5 and 6. 

The cyclone collectors are exhausted into float chambers and 
thence into float sheds where the material settles out and is con- 
ve3’ed as required to the cement plant. Any dust which does not 
settle is precipitated in a Cottrell plant and is used in cements or 
plastics or is rejected as tailings. 


Mineral Resources of Manica and Sofala, Portuguese East Africa.— 
The district kno-wm as the Government of Manica and Sofala occupies 
the country Ijing between the Zambesi on the north and the 22nd 
degree of south latitude on the south and is the territory covered 
by the charter granted to the Mozambique Company which expired 
in 194^- The charter covered an area of 65,000 square miles and was 
analogous to that granted by the British Government to the British 
South Africa Company. 

Although it is now 50 years since the Portuguese Government 
granted the charter and over 30 years since a mineral survey was 
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established, comparatively little interest in the mineral resources of 
the territory has been taken by the outside world. 

The following notes are taken from a review of the mineral 
resources of the area by Dr. L. L. Colin, Metallurgist of the Mines 
Department of Portuguese East Africa (S. Afr. Alin. Engng. 
December 27, 1941, pp. 489-492) which is based on records and data 
placed at his disposal by Dr. P. de Carvalho, Director of Mines at 
Macequece. 

Sofala was discovered in 1500 by Sancho de Toar, but evidence 
from old gold workings indicates that the area had been occupied 
about 1000 B.C., probably by an Arabic race. It is also possible that 
the Greeks and Romans obtained gold from this area. In general, 
the ancient workers confined themselves to alluvial operations, but 
a few reef workings are known. In no instance, however, was any 
attempt made to work the deposits below water level. 

A geological survey report on this area was made for the 
Mozambique Company by Freire de Andrade, Director of Mines in 
1900, but it was not until 1911 that a mineral survey was established 
with the object of making a comprehensive examination of the 
mineral resources of the area. 

The principal mineralised zone is an area around Macequece on 
the Rhodesia border which consists of archsean talcose chloritic and 
hornblende schists with granite on both the northern and southern 
flanks of the area. Granite and felsite as well as diorite, diabase 
and other basic igneous rocks also occur in the schistose area. 

Gold is the principal mineral produced in the territory, £1,099,24(6 
worth having been produced between 1903 and 1938. As elsewhere 
in the world, the increased value of gold has had a marked effect on 
production, which has risen from 176 oz. in 1930 to 8,988 oz. in 1938 
and to 12,526 oz. in 1940. 

Alluvial gold is found chiefly in the Revue and Chua rivers of 
Manica where dredging has been successfully carried out for a number 
of years. Gold in small quantities occurs in many streams and rivers 
of Moribane and Mossurize and is believed to indicate the presence 
of reefs in the frontier mountain chain from which they flow. The 
rocky nature and steep grade of the streams, however, makes them 
unsuitable for large-scale methods of exploitation. 

In the neighbourhood of Bandiri, gold occurs in decomposed 
quartz mica schist which is associated with biotite gneiss. The tenor 
of these surface or residual deposits averages only 10 grains per ton, 
but they can nevertheless be profitably worked owing to the ph3^cal 
state of the rock in which the gold occurs. In the reef deposits the 
gold is not confined to the quartz reefs themselves, but is also foimd 
in the schist walls. In the Manica district visible gold can be found 
in quartz in some places, whilst in others the gold occurs as a fine 
dissemination. The values, therefore, are erratic and vary from 
traces up to i oz. per ton. In the Tete district contact gold deposits 
are known but they are almost invariably very low grade. As in 
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the neighbouring territory of Southern Rhodesia, the properties 
are operated by small workers with simple mining and crushing 
equipment followed by amalgamation, although flotation and cyan- 
idation are employed in one or two instances. Nearly all the mining, 
therefore, is on free-milling ore and this is largely obtained from the 
outcrops. In few cases has mining been carried to depth. 

Copper has been found at two places in the Manica district, one 
at the junction of the Rivers Lundi and Save (Sabi) and another on 
the Serra Isitaca. The latter produced 250,000 tons of copper 
before 1921 when all the ore in sight was worked out. No copper 
is being produced at present. 

Tin occurs sometimes in association with wolframite in pegma¬ 
tites, gneisses or mica schists at Inchope in the Chimoio district. 
Alluvial tin is also known in this district but its extent has not been 
ascertained. Mining of the tin is on a restricted scale, the output 
exported in 1940 being only 13 tons. 

Bauxite of high quality occurs to the north-east of Mount Shuta 
in the Manica district. The best w'hite grade show’s a minimum of 
60 per cent. Al^O^ and a maximum FejOj content of 3 per cent. 
The deposit is w’orked for the Wankie Colliery Co. Ltd. of Southern 
Rhodesia, w’ho manufacture high-quality alumina refractory fire¬ 
bricks. 

Coal Ijnng at a depth of only 20 ft. occurs near the Zambesi 
below the River Moatize. It is of good quality having a content of 
from 4 to 16 per cent, ash and about 22 per cent, volatiles. It is 
estimated that resert^es of the order of a hundred million tons are 
available. Coal has also been found in the Mamoice district just 
below the dry bed of the Mpotepote stream. The occurrence is 
undoubtedly part of the Sabi River coal basin of Southern Rhodesia. 

Graphite has been found at Angonia in the Tete district and a 
deposit containing ii’fly per cent. crj'staUine graphite is known in 
the Mpunga district. At Gorongosa, on the River Mhamuo, samples 
of graphite have been obtained w’hich on analysis gave 1371 per 
cent, graphite. 

Iron .—^In the Milange (Mlanje) district on the N3^aland border 
a large deposit of high-grade haematite ore has been proved. 
Analyses have shown an average of 70 per cent, total iron and a 
silica content of 0-22 per cent. It has been estimated that about 
80 million tons of ore exist in this deposit. 

Sclieelite and wolframite are also known in this territory, the 
first of these being found in many of the gold reefs. Molybdenite 
and lead are also known, but not in quantities of economic interest. 

Uses of the Precious Metals.—^The 1941 Streatfeild Memorial 
Lecture of the Institute of Chemistry, which was recently delivered 
by H. Gordon Dale, was devoted to the subject of the precious 
metals. The main body of the paper is concerned with the detailed 
technology of the sampling, separation and refining of jewellers’ 
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“ sweep ” and other precious salvage, but it also deals with the 
principal uses of the precious metals in industry. 

The precious metals are gold, silver, platinum, palladium, 
iridium, rhodium, ruthenium and osmium, and most of them are 
characterised not only by high resistance to atmospheric corrosion 
and to attack by acids and alkalies, but also in the case of the 
platinum metals hy high melting points. In the case of silver, 
however, the resistance to attack by an atmosphere containing 
sulphur is comparatively low. 

The metals included in this group (except silver) vary in price 
from II 2 S. 6 d. per oz. for palladium up to £35 per oz. for rhodium, 
so that only relatively small amounts of these metals are used in 
industry. The notable exception to this, of course, is silver, which, 
at a price of about 2s. per oz., is used in very considerable amounts 
in industry. 

The following table shows very roughly the variations in price 
of the precious metals during the past ten years—^a very important 
consideration for all those dealing in any way with these metals. 


Prices per Ounce Troy. 


Year, 

Gold. 

Silver. 

Platinum. Palladium. 

Iridium. 

Rhodium. 

Ruthenium. 

Osmium. 

1931 

• 85/- 

1/2 

97/- 

80/- 

225/- 

140/- 

130/- 

200/- 

1932 

109/- 

1/7 

185/- 

80/- 

225/- 

206/- 

140/- 

200/- 

1933 

. 120/6 

1/7 

127/6 

77/6 

127/- 

220/- 

120/- 

200/- 

1934 

• I 3 S /6 

i/io 

130/- 

85/- 

170/- 

180/- 

125/- 

180/- 

1935 

• 145/1 

2/7 

120/- 

85/- 

170/- 

160/- 

140/- 

120 j- 

1936 

140/6 

i/io 

I18/- 

85/- 

190/- 

180/- 

120/- 

100/- 

1937 

, 142/- 

i/io 

215/- 

90/- 

460/- 

330/- 

120/- 

135/- 

1938 

• 140/” 

1/8 

120/- 

90/- 

240/- 

520/- 

120/- 

120/- 

1939 

. 148/6 

1/9 

122/6 

95/- 

210/- 

540/- 

120/- 

120/- 

1940 

168/- 

i/io 

165/- 

100/- 

800/- 

600/- 

145/- 

160/- 

1941 

168/- 

2/- 

170/- 

112/6 

600/- 

700/- 

150/- 

160/- 


Prior to 1920, standard silver, which is 925 fine, was used for 
coinage, and this was the principal use in Great Britain. In 1920 
and 1921, coinage alloy contained 50 per cent, silver, 40 per cent, 
copper and 10 per cent, nickel. This proved unsatisfactory from a 
metallurgical point of view, and from 1923 to 1927 an alloy of 
50 per cent, silver and 50 per cent, copper was used. Since 1927, 
silver coinage has consisted of 50 per cent, silver, 40 per cent, 
copper, 5 per cent, nickel and 5 per cent. zinc. 

Second in importance to the use of silver in coinage is the 
utilisation of the metal as silver nitrate in the photographic industry. 
For this purpose, lead is a highly objectionable impurity, and the 
silver used must not contain more than i part in 50,000 of lead. 
To attain this purity, silver of 999-85 fine is specially prepared by 
using fine silver bars and sheets as the anodes and cathodes res¬ 
pectively in an otherwise normal process of electrolytic refining. 
By this same means, it is interesting to note, silver containing less 
than I part in a million of lead, as well as spectrographically pure 
silver for use in the poles of spectrographs, has been produced. 
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The silver-plating industry also uses high-quality electrolytic 
silver since impurities tend to set up local currents causing bad 
pla ting as well as to form slimes. Silver for this purpose is melted 
in graphite or carborundum pots containing about 1,200 oz., after 
which it is cast into flat iron moulds and rolled into sheets. 

The silver jewellery trade largely uses standard silver of 925 
fine which meets the requirements for hall-marking, but in modem 
practice, silver of 926 fine is usually supplied to silversmiths so that 
instances of silver goods being found below standard and being 
broken up by the assay offices, are now very rare. The princip^ 
alloying constituent in jewellery-silver is copper and occasionally 
cadmium. 

Considerable quantities of silver are now used in the manufacture 
of silver solders, and there are a number of British Standard 
specifications for such solders which incorporate copper, zinc and 
cadmium. Other solders are manufactured to different specifica¬ 
tions for special purposes. 

In the foodstuffs industries, silver is extensively used in evapor¬ 
ating basins, condenser tubing and similar plant. 

Gold alloys incorporating copper or silver, are made in four 
standard grades of 22, 18, 14 and 9 carat, but lower grades than 
these used for cheaper ware cannot be hall-marked. White gold, 
so called, is made by introducing either nickel or palladium into 
the gold alloys. Of these, the nickel alloys are harder and more 
difficult to work, but they give a better platinum colour and are 
cheaper to produce. 

Platinum is manufactured in sheet and wire form for use in 
the electrical and chemical industries owing to its high resistance 
to atmospheric corrosion and to attack by acids. Platinum melts 
at about 1760° C., so that smelting operations are usually carried 
out either in a lugh-frequency electric furnace or under an oxy- 
hydrogen blowpipe. Platinum is rather a soft metal, and it may 
be hardened by the addition of iridium or iridium metals commonly 
up to 25 per cent, for use, for example, in electrical contacts. The 
afloy used by jewellers commonly consists of 95 per cent, platinum 
and 5 per cent, copper, and that by dentists, 30 per cent, platinum 
and 70 per cent, silver. Platinum and platinum-rhodium gauze is 
used as a catalyst in the manufacture of sulphuric acid from sulphur 
dioxide and platinised asbestos is in use for similar purposes. 

Rhodium is used as a 10 or 13 per cent, addition to platinum 
in high-temperature thermocouples in which one wire is the rhodium- 
platinum alloy and the other pure platinum. Highly pure metals 
are necessary for this purpose, and spectroscopic examination is 
employed in order to keep up the requisite standards. 

Iridium, as mentioned above, is chiefly used for hardening 
platinum, and the principal application of ruthenium and osmium 
is in the production of alloys for making hard points for fountain 
pens. 
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Minerals for the Paint Industry.—^A paper on this subject by 
S. J. Jolinstone, Principal of the Mineral Resources Department, 
Imperial Institute, in the Journal of the Oil and Colour Chemists’ 
Association (November 1941, pp. 263-287), gives some useful 
information about new sources ol supply and substitutes which have 
been developed to meet wax-time conditions. 

In order to replace the 40,000 to 50,000 tons of barytes formerly 
imported from Germany, Italy and Greece, production in the United 
Kingdom has greatly increased, the new mines which have been 
opened or are developing in the North of England having a total 
capacity of at least 50,000 tons a year. Finely ground Cornish 
china-stone is also being marketed as a substitute for bar5rtes under 
the name of " Kalytes.” Bentonite has come into use in the paint 
industry in recent years as a suspending and flatting agent, but as 
supplies from the United States are now controlled and the Canadian 
deposits are as yet almost unworked, domestic substitutes are being 
developed. Fuller’s earth, which like bentonite consists essentially 
of montmorillonite, is worked extensively in England and several 
products are prepared by the Fuller’s Earth Union, Ltd., for the 
paint industry. One is known as “ Union Bentonite No. i,” which 
swells in water, although more slowly than American bentonite, 
and another, known as “ FuUogel No. i,” is a gel of the aluminium 
hydroxide type which forms a thixotropic gel in water and can be 
used in the preparation of bituminous emulsions. Natural fuller’s 
earth is also used, and is claimed to be superior to German green 
earth as a base for lake colours. 

Great Britain is fortunate in having in Cornwall and Devon 
large resources of high-grade china-clay from which several products 
are prepared for the paint industry. “ Supreme ” kaolin has a very 
smooth texture and it is guaranteed that 70 per cent, of the particles 
are not above i micron in size; another grade, known as “ Spes- 
white,” has 50 per cent, of its particles not greater than i micron. 
A mixture of “ Speswhite ” and white Indian talc is sold for use as a 
suspender under the name of “ Talcolin No. i ” to replace imported 
fibrous talc or asbestine. Where a material of low oil absorption is 
required there is available a specially prepared product known as 
" TalcoHte.” 

Wet-ground mica is used in the United States as an extender, 
and it is suggested that the “ waste ” mica produced in several 
Empire countries should be suitable for grinding for use in paint, 
or possibly the mica by-product obtained during the washing and 
settling of china-clay might be used for this purpose. Talc is in 
short supply owing to the loss of imports from France, Italy, Norway 
and Manchuria, but Empire supplies are available in India and 
Canada and domestic material is now being produced. The latter 
is quarried near Portsoy, in Banffshire, where impure talc occurs in 
lenticular veins in serpentine. The principal grade sold is greenish- 
grey in colour, but smaller quantities of off-white and pure white 
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talc are also produced. Welsh and Cornish slate powder make 
useful filler s and extenders, particularly for camouflage paints. 

Several natural mineral pigments are produced in the West of 
England. Am ong these are Kdeford Black, a fime carbonaceous 
material found in North Devon, the micaceous haematite which 
occurs in the Dartmoor Granite near Bovey Tracey, and ochres, 
umbers and sierma substitutes which are produced in considerable 
quantities in the counties of Gloucester, Somerset, Devon and 
Cornwall. 

Selected red haematite from the iron mines of N.W. England 
and Glamorgcin also forms a useful pigment. Of the Empire pig¬ 
ments South African yellow ochre and Cyprus umber are widely 
used in Britain. 

The Empire provides the raw materials for the important white 
pigments, white lead, zinc white, lithopone and titanium white, 
and also supplies ores and metals from which coloured pigments 
are obtained by chemical treatment, although at present these uses 
may be restricted if the metals are required for the armaments 
industry. Canada and Australia supply cadmium which gives fine 
yeUows (cadmium sulphide) and cadmium lithopone. Chrome ore, 
which in addition to the ordinary chrome yellows 3nelds lemon, 
orange, red and green pigments, is produced in Southern Rhodesia, 
Baluchistan and the Transvaal. Cobalt, from which blue pigments 
as well as important drjang agents for paints and varnishes are 
made, is produced in Northern Rhodesia and Canada. 

The hope is expressed that paint makers in the United Kingdom 
will try to use more home produced mineral pigments after the "war 
than they did formerly and the suggestion is made that mineral 
producers on their part might pay greater attention to proper dressing 
and preparation of their raw products in order to make them more 
acceptable to the paint maker; both could be assisted by the 
modification of standard specifications. 


BOOK REVIEWS 

Books for ra'iea should be addressed to “ The Editor," Bulletin of the 
Imperial Institute, South Kensington, London, S.W.y. 

Soil Mechanics. By Dimitri P. Krynine. Pp. x 451, 
9 X 6. (New York and London: McGraw-Hill Book Company, Inc., 
1941.) Price 35s. 

Soil mechanics is a branch of engineering science which Heals 
with the stresses and strains in “ earth masses,” this being a purely 
conventional term covering both natural and artificially-laid bodies 
of earth or rock material. The practical importance of this science 
is, of course, obvious to all, for it is concerned among other things 
with the stability or settlement of foundations (whether they be for 
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structural or highway purposes), of retaining walls, and of railway 
and road embankments. Yet it is only in comparatively recent 
3'ears that the subject has been given the detailed and scientific 
attention that it deserves ; and the present work is one of the few 
comprehensive and up-to-date relevant texts that have so far 
appeared in English. 

An earth mass is visualised in soil mechanics as an actual physical 
entity; hence the necessity of studying its physical properties. 
This is done in Part i of the text under the general heading of 
“ elements of soil physics,” which consists of three chapters devoted 
to the origin and general characteristics of soils ; soil moisture, soil 
plasticity and consistency; seepage phenomena and frost action 
in soils. The theoretical discussion of stresses and strains in such 
masses is taken up in the following three chapters forming the 
subject matter of Part 2; in view of the fact, however, that the 
mathematical data relating to behaviour-under-load experiments 
are evaluated only from so-called idealised earth masses, the differ¬ 
ence between idealised and actual earth masses is naturally em¬ 
phasised, while an attempt is made to estabhsh some sharp line of 
demarcation between the two. 

The third and final part of the work is a discussion oi the 
engineering use of the principles advanced m the previous parts, 
and consequently deals with that branch of knowledge knovm as 
“ appHed soil mechanics.” Problems relating to the stability of 
foundations, cuts, embankments, retaining walls and bulkheads 
are discussed in detail in the first three chapters of this section. The 
remaining two chapters (Chaps. XI and XII) on settlement of struc¬ 
tures, and soil sampling and field soil testing, conclude the work 
which is excellently produced, well annotated, and illustrated by 
no fewer than 314 figures. 

The work will no doubt prove stimulating to civil engineering 
students, and to those civil engineers in practice—^whether designers, 
construction or maintenance engineers—^who wish to have a general 
outlook on the present state of this branch of engineering knowledge. 

Methods of Study of Sediments. By W. H. Twenhofel and 
S. A. Tyler. Pp. vii 183, 9 v b. (New' York and London: 
McGraw'-HUl Book Company Inc., 1941.) Price 14s. 

This book is essentially a critical survey of the more important 
techniques used in the study of mineral sediments. The authors, 
in common with many other w'orkers in the science of sedimentology, 
have long wished that the more useful sedimentaij^ techniques 
might be assembled in a single work and the value of the results 
appraised: to this end the manuscript of the present work was 
started more than ten years ago, though many vicissitudes delayed 
its final completion and publication. 

Following a brief introduction in which, however, an elaborate 
” flow-sheet ” for the study of sediments is given, comes a discussion 
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of the investigation of clastic rocks in the field, the discussion 
centring largely around a detailed schedule of " collection data ” 
in order to ensure complete coverage of possible obser^'ations. Two 
chapters now follow in logical order dealing respectively with the 
collection of samples and their preparation for mineralogical analysis, 
attention here being given to the various t37pes of samplers which 
are available, as well as to the best methods of sample splitting, 
crushing, disintegration, and preliminary chemical treatment. 

At this point the subject matter of the book turns to the 
mechanical analysis of sediments, the underlying principle for the 
choice of any specific technique for this purpose being regarded as 
resting solely on the particle size of the material under investigation. 
Sediments composed of particles with diameters greater than 
i mm. are considered best separated by means of sieves, while 
those made up of smaller particles are best analysed by water or 
air elutriators (such as the Haultain infrasizer) or by the various 
methods of sedimentation. The determination of grain-size by 
means of the microscope is deprecated, as only small samples can 
be investigated by this means. The authors rightly conclude this 
section on a note of extreme caution regarding the interpretation 
of mechanical analyses in terms of geological significance. 

Most of the well-known methods for the separation of specific 
minerals in sediments are discussed in a separate chapter of 30 
pages. The methods described include the use of heavy liquids 
and melts; centrifuges; dielectric, electrostatic and magnetic 
devices; panning; rolling; sieving; and hand-picking. The 
procedure advocated elsewhere by the junior author for separating 
inclusions from enclosing minerals is summarized in 24 lines. 

Two chapters now follow on the quantitative determination of 
minerals in sediments and the application of statistical methods 
for their graphical representation and interpretation. ’I'arious 
chemical methods of mineral separation are outlined in the next 
chapter, which in turn is succeeded by one dealing with the physical 
characteristics of sediments, including their roundness and sphericity, 
specific gravity, permeability, and porosity. 

The study of coal is discussed in the penultimate chapter from 
the points of \’iew of degree of bituminization, extent of development 
of fixed carbon, and identification of plant constituents. The 
work concludes wdth some practical ad\'ice regarding the mounting 
of mineral grains, and the preparation of thin sections and nitro¬ 
cellulose peels. 

The work will undoubtedly serve as a valuable supplement or 
appendix to the standard text-books dealing more particularly 
with the descriptive characteristics of mineral sediments. Those, 
however, who are familiar with the authors’ previous exhaustive 
works will regret that the present volume is of a somewhat cursory 
nature, and lacks the completeness of detail which one has grown 
accustomed to expect. 
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S. Afr. Min. Engng. J., 1941, 62 , Part 2, 265, 267. 

Gold 

The Fluctuating Fortunes of Gold-Seekers in Natal. S. Afr. Min. Engng. 
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and G. M. Schwartz. Econ. Geol., 1941, 86, 712-728. 
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51-52. 
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Dep. Interior. Pp. 157-204, 9x6, and maps. (Washington, D.C.: Super¬ 
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investigations done on this process at the Pirquitas plant in Argentina. 
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Gray., 1942, 16 , 40-42. Part VIII. Gravel at rest (ctd.). 

El Yacimiento de M^rmol de Nare (Antioquia). By B. Alvarado, C. 
Palau and F. P. Silver. Bol. Min. Petrdl., Bogota, 1939-1940, Nos. 121-144, 

53-58. 


Chemical Products 

Opportunities for Chemical Industries in Alaska. By F. J. Weiss. Chem. 
Metall. Engng., 1941, 48 , No. g, 116-120. 
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Armstrong Smith. /. Clmn. Soc. S. Ah., 1941, 42 , 102-110. 
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Annual Reviews of Petroleum Technology". Vol. 6. Petroleum Tech¬ 
nology in 1940. Edited by F. H. Garner. Pp. 318, 9x6. (Birmingham : 
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hcations, 1941.) Price As. 12, or 15. 

Pigments 

The Technology of Aluminium Pigments. By C. R. Draper. Paint 
Manuf., 1941, 11 , 218-221, 245-248, 250. 

Minerals for the Paint Industry. By S. J. Johnstone. J. Oil. Col. Chem. 
Ass., 1941, 24 , 263-287. 


Potash 

Potash Company of America—Producer of Sylvite at Carlsbad, New 
Mexico. By R. A. Pierce and L. D. Anderson. Engng. Min. /., 1941, 142 , 
No. 12, 37-41* 


Befractories 

Mining Kynnite on Baker Mountain, Virginia. By A. H. Hubbell. 
Engng. Min. 1941, 142 , No. 9, 40-42. 

Preparing Baker Mountain Kyanite for Market. By A. H. Hubbell. 
Engng. Mm. 1941, 142 , No. 10, 53-55. 

Sulphur 

The Recovery of Sulphur from Sulphur-Ore occurring at Rotokaua, New 
Zealand. By G. S. Lambert. N.Z. J. Sci. Techn., 1941, 22 , 286B-294B. 

Talc 

Talc, other Magnesium Minerals and Chromite, associated with British 
Serpentines. By G. V. Wilson, with a contribution by J. Phemister. Wartime 
Pamphlet No. 9 (Second Edition), Dep. Soi. Industr. Res. Pp. 26, 13 X 8. 
(London : Geological Survey and Museum, 1941.) Price is. 3d. 

Water Supply 

El Agua subtenanea en la nueva Espaha. By J. de Gorostizaga. BoL 
Min. Metal., Madrid, 1941, No. 3, pp. 7-12. 

Art e s ian Water in the Coastal Area of Georgia and North-eastern Florida. 
By V. T. Stringfield, M. A. Warren and H. H. Cooper, Jun. Econ. Geol., 
1941, 36 , 698-711. 



EXHIBITION GALLERIES, FILM LIBRARY 
AND CINEMA 


THE CENTRAL FILM LIBRARY 

A WORD TO BORROWERS 

By W. Park, B.A. (Oxon.), 

Secretary, Central Film Library 

Any Film Library at any time is bound to have plenty of 
problems. War-time conditions have increased the problems and 
at the same time increased the demand for films. The more films 
you have the more films you despatch, and the more problems you 
have. There seems no way of avoiding this. You do not complain 
—^not that it would do any good if you did—^because it means the 
Library is doing its job. But it may be worth describing some of 
the problems to people who borrow films because they can reduce 
the problems and thereby help the Library to give borrowers better 
service. 

The Central Film Library embraces the pre-war Empire and 
G.P.O. Film Libraries and the Ministry of Information Library. 
The Library has a very large quantity of 35 mm. and 16 mm. sound 
films, a large quantity of 16 mm. silent films and small and diminish¬ 
ing quantities of 35 mm. silent and 9-5 mm. silent films. There 
are now in the Library 11,000 copies of 720 different films. There 
are 2,500 copies of 450 different Empire films (including films about 
England); 600 copies of 60 G.P.O. films ; and 8,000 copies of 210 
filiM produced by the Ministry of Information or acquired by it. 
There are now some 6,000 organisations and individuals, civilian 
and military, borrowing films from the Library, some only occasion¬ 
ally, but most of them at regular intervals. 

You will see that on an average the Library holds six copies of 
each Empire film, ten of each G.P.O., and forty of each Ministry of 
Information film. The Library is tr5dng to maintain and increase 
the number of copies of the best films in the Empire and G.P.O. 
sections. But this is not at aU easy. The negatives of many of 
the Empire films are in the country of origin, and it is difficult to 
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get copies of fil-ms from Australia and Canada in these days. Then 
the i6 mm. printing laboratories are taxed far beyond their capacity 
to meet the urgent demands of the Services and of the Ministry of 
Information and, important as it is to maintain the supply of 
educational films, it is impossible not to allow the greater importance 
of training film.s for the Services, films on diphtheria immunisation 
and fire-fighting, or films about the war for showing to factory 
workers. For these reasons it is not possible to increase the number 
of copies of many of the pre-war Empire and G.P.O. films to the 
extent that would meet the increased demand for them. While 
this is so it is ine\’itable that all the copies of many of the films 
should be fully booked for months ahead, and very difficult for the 
Library to book specific films for specific dates. This also applies 
to many of the most popular Ministry of Information films. There 
are, for example, 400 A.T.C. squadrons borrowing films from the 
Library, so you cannot be surprised if it is difficult to book films 
about the R.A.F., especially if you apply a week before your 
show. 

Borrowers could do a great deal here to help themselves and 
the Library. You should always apply as much in advance as 
possible and never less than two weeks. If you can, apply for 
films for a regular day or days for several months in advance. 
Wlienever you can, give the Library as much choice as possible. 
Let the Library know how many films or how long a programme 
you w'ant (but not exceeding 60-70 minutes) and what types of 
films you want on each date rather than specific titles. On the 
other hand, when you want specific films and no other on certain 
dates, make this quite clear in your application. MTiere there are 
several connected organisations borrowing film s they should co¬ 
ordinate their requests so that, for example, a school does not apply 
for Into the Blue for the 19th and the School A.T.C. for the 261ii 
w'here they could arrange for it to be shown to both audiences on 
consecutive days. Similarly organisations or individuals who lend 
their projectors would help the Library if they would try to co¬ 
ordinate the film bookings of those to whom they lend their pro¬ 
jectors. 

To ensure that films reach borrowers on the day they are 
promised the Library has now to despatch films four or five days 
in advance of the booking date and to allow the same number of 
da5^s for return. It is obvious, therefore, that it is more economical 
for the Library to book films for showing on three or four consecutive 
nights to different audiences than to send the films out on three or 
four separate occasions. 

This leads me to a number of points on despatch and return 
of films. Films are al\\'ayB despatched, as I have said, four or five 
days in advance, unless fObms are not in because some borrower 
has failed to return them promptly or has returned them damaged. 
If every borrower returned films immediately after the day or last 
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day set out on the booking sheet sent to him, the Library's problems 
would be halved. They would be further decreased if all borrowers 
returned the films in the tins and boxes in which they are despatched. 
Receiving back Merchant Seaman in the tin labelled Night Mail, 
inside the box marked Romantic India wastes much valuable time. 
Often the confusion does not end there for the Library receives 
back films in another Library's containers or its own container 
with, sometimes, part of an untitled film from some other 
library. 

There still remains the damage problem. The most efficient 
and careful projectionists have accidents, but most of the damage 
done to films is not of this kind. There is no excuse for strained 
or tom perforations, or scratches down to the base throughout the 
film, and even less for films returned with the opening titles or last 
20 ft. tom off. Almost always damage of this kind means that at 
least two subsequent bookings have to be cancelled or some other 
film substituted. I wonder if borrowers realise that the cost of 
printing a 400 ft. reel of 16 mm. film is not less than ^£3. This 
Library and others too, I know, have had films rained by the first 
borrower to whom they have been lent. There is rarely any doubt 
about the responsibility for the damage. Every film is carefully 
examined on its return from every booking before being sent out 
again, and while slight wear may be overlooked, gross damage is 
not. But do all projectionists realise that most damage is done 
after the film has passed through the gate, and is not, therefore, 
seen on the screen or heard during projection ? 

If I end on very elementary points it is because they account 
for a large part of any Film Library's unnecessary work. I have 
already urged that borrowers should apply for films as much in 
advance as possible. But time is again lost, if borrowers do not 
state quite clearly the type of projector being used; 16 mm. is 
obviously not enough ; we must know whether it is sound or silent. 
We must also know the exact date on which the films are to be 
shown (or alternative dates) and it helps us in selecting films if we 
know the audience for whom, or the purpose for which, the films 
are required. Please do not telephone to make bookings except in 
the most urgent circumstances ; it is most unlikely that at such 
short notice the Library will be able to give you much help. And, 
finally, when you return films promptly tie them up so that they 
do not come adrift in the post. There is an empty box on my 
desk as I write this and somewhere between here and Birmingham 
there is a film which ought to go out tomorrow to another borrower 
who particularly wants this film, and we have no other copy to 
send. 
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NOTES 

Exhibition Galleries.—^In the difficult circumstances of the 
present time the acquisition of new exhibits has become almost 
impossible as it is obviously inadvisable to approach manufacturers 
for assistance in view of their concentration on the war effort; 
and shipping space has become so precious that it cannot be used 
for the transport of exhibition material from overseas, however 
desirable such material may be. Meanwhile, good use is being 
made of the existing displays in the Galleries in disseminating 
visual information as to the Empire origin of many foodstuffs and 
raw materials of all kinds—^many of them little known to the 
layman, but of vital importance to our war effort. That the 
assistance given by the Exhibition Galleries in this connection is 
appreciated by the Service authorities is shown by the number of 
troops who avail themselves of the opportunities afforded them for 
visits to the Galleries for conducted tours and lecture demonstra¬ 
tions. 

During the past quarter the following organised parties, including 
members of H.M. Forces, have made conducted tours : 

1941— 

October 25—^Members of the C3q)riot Women’s League. 

November 3 —A party from Leggatt’s Way Senior Boys’ School. 

November 5—^A party from Kensington High School. 

November 6, 13, 20 and 27—Contingents of Indian troops. 

November 7 and 21—^Members of the Association of Polish 
Engineers. 

December 3 —A party from Kensington High School. 

December 4, ii and 18—Contingents of Indian troops. 

December 10—^A contingent of a Guards Brigade. 

December 13—Members of the South London Botanical Institute. 


1942— 

January i.—The 21st Hendon Boy Scouts. 

January i, 8,15, 22 and 29.—Contingents of Indian troops. 

January 12 and 13 .—A contingent of an Anti-Ta nk Battery. 

January 17—^Members of the London Appreciation Club. 

January 26.—^A party from Southbury Road Boys’ School. 

February 5,12, 19 and 26.—Contingents of Indian troops. 

February 13.—^A contingent of a Guards Brigade. 

February 28—^Members of the South London Botanical Institute, 
and a party of Belgians from the Putney War Refugees 
Committee. 

In coimection with these visits the dioramas of places “ in the 
news ” have been a source of much interest. Two of these dioramas, 
although not new additions to the Galleries, are figured in this 
issue. The following is a copy of the printed descriptive label 
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attached to the cabinet which contains the diorama of Sydney 
Harbour (Plate I): 


Sydney Harbour 

“ Sydney, the capital of New South Wales and the largest city 
of Australia, is situated in one of the finest natural harbours in 
the world, a large scenic map of which, in oil colours, is exhibited 
on the opposite wall of this Court. 

“ This diorama shows part of the main harbour as viewed from 
Bradleys Head, a peninsula on the north side of the harbour. 
Garden Island and Farm Cove, a favourite anchorage for warships, 
are on the extreme left, and on the mainland beyond lies the chief 
industrial section of the city of Sydney. 

" The Strathnaver, a P. & O. 2i,ooo-ton turbo-electric liner, is 
leaving the harbour on her return voyage to England, while in the 
foreground yacht-racing is in progress. 

“ To the left of the liner can be seen the island of Fort Denison, 
which has long ceased to be used for defence purposes. Beyond 
the island fort in the distance is the colossal Sydney Harbour 
Bridge linking by means of a single span of 1,650 ft. the city on 
the south side of the harbour with its northern suburbs. It is the 
largest arch bridge in the world. The decking suspended from the 
ardi of the bridge gives a clearance of 170 ft. for shipping and is 
160 ft. wide, supporting four lines of electric railway, a roadway of 
57 ft. width, and two footpaths each 10 ft. in width. The bridge 
was officially opened for traffic in 1932. Its total cost was nearly 
£10,000,000. It dominates the harbom:, being visible by means of 
glasses from the deck of an approaching vessel long before the 
coastline comes into sight. The steel-work of the bridge reaches a 
height of 440 ft., the granite-faced pylons at each end of the main 
arch being 285 ft. high. 

" Daxlmg Harbomr, where most of the wheat and wool, the great 
export products of Australia, are loaded and where nearly all the 
inter-State and coastal steamers have their berths, is situated 
beyond the bridge. Neutral Bay can be seen just to the right of 
the liner.” 

The other diorama (Plate II) shows a scene on the Irrawaddy 
River, and is of interest in view of the attention now being focussed 
on Burma. It was prepared by Mr. Herbert H. Rooke on behalf of 
the Irrawaddy Flotilla Company for display in the Burma Pavilion 
at the Empire Exhibition, Glasgow, and after the Exhibition closed 
it was presented to the Imperil Institute by the Company. The 
descriptive label for this diorama reads as follows : 

Burma's Great Waterway—the Irrawaddy River 

” This diorama shows one of the steamers of the Irrawaddy 
Flotilla Company at a typical calling place on the right bank of the 
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Irrawaddy River in Upper Burma. It is the low-water season, 
and the shehing bank of the river is exposed. Villagers are em¬ 
barking with their produce, and passengers who have left the 
steamer can be seen on the shore where there is also a Burmese hut. 

" In the distance can be seen another of the Company’s vessels 
coming down stream, while drifting down with the current is a 
teak-log raft in charge of its crew. Fljing over the hills in the 
distance to the right can be seen one of the Company’s seaplanes, 
and dotting the landscape are a number of picturesque pagodas. 
The bills on the far side of the river are of sandstone with a curiously 
slanting formation, and bear stunted vegetation. The scene is in 
Burma’s oil area, and an oil derrick can be discerned on the sky¬ 
line.” 

Through the courtesy of U Hla Phaw, the accredited London 
correspondent of The Sim newspaper, Rangoon, a set of photographs 
depicting scenes, peoples and places along the section of the "Burma 
Road ” in Burma has been acquired and is displayed on a pilaster 
near the relief map of Burma. 

A small map has also been prepared and displayed in conjunction 
with the relief map of Burma to show the rail and motor routes 
from Rangoon to Lashio, and the Burma Road from Lashio, the 
rail head, and from Bhamo, the head of the river navigation, to 
Kunming and thence to Chimgking. 

New Exhibits.—A collection of stamps of countries of the Colonial 
Empire has been recently received for exhibition in the Colonial 
Empire Court after having been displayed rmder the auspices of 
the former Colonial Empire Marketing Board at the World’s Fair, 
New York, 1939-40. 

The stamps number 268 and are current issues. They represent 
sLxty-tw'o different Dependencies and Protected States and show in 
their designs a great variety of colouring and subject matter. A 
number of them illustrate the economic industries and products of 
the particular country represented, and it is apparent that the 
desi^em of some of the stamps have found in the Imperial Institute 
Exhibition Galleries useful material which they have drawn upon 
for their designs, scenes in our illuminated dioramas being repro¬ 
duced in some cases on the stamps. 

The collection is displayed in eight frames, and the s tam ps are 
arranged in geographical groups, each group centring round a 
neatly-drawTi map of the area in which the stamps are issued; 
and each stamp is linked by a red line to its own particular country 
on the map. 

Stamps illustrating economic subjects are numerous in the West 
Indian ^ groups. Jamaica has four picturing important export 
indusWes; the harvesting of sugar-cane wnth a sugar refinery in 
the distance, the haiwesting of bananas, a citrus grove wnth a 
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woman picking the fruits, and coconut palms in fruit. Two stamps 
of the Turks and Caicos Islands, a dependency of Jamaica, illustrate 
operations in the manufacture of salt; and one of the Ca}unan 
Islands, another dependency of this Colony, shows coconut palms 
with turtles on a sandy coast, the live green turtle and the tortoise¬ 
shell of the hawksbiU turtle furnishing the principal export products. 
A Trinidad and Tobago stamp pictures the discovery, by Sir Walter 
Raleigh in 1595, of the Trinidad pitch or lake-asphalt, the material 
now in imiversal use for road smTacing; and a St. Lucia stamp 
shows the loading of bananas for export to the Canadian market. 
The staple export industry of Dominica is represented by a scene 
showing the picking of Mmes, and that of Montserrat by a view of 
cotton plantations with the cotton pickers at work. 

The British Honduras stamps are especially rich in economic 
illustrations, showing the felling of mahogany trees, the transport 
of timber by rafting down a river, the harvesting of grape fruit, 
the tapping of a chicle tree for chewing-gum, a chicle-refining 
factory, and the cohune palm with its oil-yielding edible fruits. 
This Colony, to emphasise still further its economic side, has issued 
a stamp besiring on scrolls on either side of the King’s head the 
names of eight of its principal products—chicle, mahogany, grape 
fruit, coconuts, bananas, cohune, sugar and rice. 

Sugar, the most important export crop of British Guiana, is 
illustrated by a scene showing the sugar-cane fields and the canal 
transport in punts of the harvested cane to the factory. Other 
stamps of this Colony show the ploughing of a flooded rice field, 
the river transport of timber logs, the mining of alluvial gold, and 
a native method of fishing with bow and arrow. In the Falkland 
Islands stamps the important wool production of the Colony is 
represented by a flock of sheep, and the whaling industry by a 
whaling station and a trophy of whale’s jaw-bones. 

In the South Western Pacific Group the important phosphate 
deposits of the Gilbert and EUice Islands are represented by a 
picture showing the loading of a vessel by means of the special 
cantilever jetty on Ocean Island. Other stamps of this Colony 
show’ the coconut palm and the pandanus tree, the latter providing 
in its leaves a staple domestic mat-making material. The Fiji 
stamps picture the Colony’s important sugar industry and the native 
practice of fishing with a spear by torch-light. A good illustration 
of the leaves and fruit of the bread-fruit tree is given on a stamp 
of the Solomon Islands where the fruit forms a staple food. 

The importance of rice as a staple food in British Malaya is 
represented by a sheaf of rice in ear on a stamp of the Kedah State, 
where the production is considerable. Tw’o of the Ceylon stamps 
give a dmir able pictures of the tapping of a rubber tree and the 
plucking of tea, representing Ceylon’s two most important export 
products. A SeydieHes stamp shows the interesting coco-de-mer 
palm with its “ double coconut ” fruits, this palm being native 
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only to thus Colony; other stamps show the giant tortoise, and 
the local pirogue or fishmg boat. 

Amongst the African stamps that illustrate the products or 
economic activities of their respective countries are one of Sierra 
Leone showing the harvesting of rice; a Uganda, Kenya and 
Tanganyika stamp showing a distant view of a sisal fibre plantation; 
one of the Bechuanaland Protectorate picturing native cattle ; and 
a Somaliland stamp showing the black-headed sheep of the Colony, 
a valuable source of mutton and of leather for suede gloves. A 
Northern Rhodesian stamp pictures big game in the form of elephant 
and giraffe. 

The loan of photographs of mechanical excavators and dredgers 
used in the Nigerian tiiAelds has been obtained through the good 
offices of the London Tin Corporation, Ltd. Suitable enlargements 
for exhibition have been prepared from them, and these are shown 
with tin specimens and the diorama of hydraulicing for tin fix the 
Nigerian section of the West African Court. 

In the British Guiana Court the exhibits and photographs 
illustrating the rice, gold and diamond industries have been re¬ 
arranged in story form and have thereby gained considerably in 
appearance and in popular appeal 

Copies of a vegetation map showing forest areas have been 
received from the Conservator of Forests, British Honduras, for 
exhibition with the timber specimens in the Court. 

The re-touching of some of the older Indian dioramas which 
had become somewhat tarnished owing to lengthy exposure has 
been carried out by the artists originally responsible for their design 
and construction. 

Photographs from the Collections have been loaned to the Press 
and to publishers of educational books dealing with Empire topics. 

Central Film Libraiy.—By the end of 1941 the Central Film 
Library had grown to be the largest library of documentary and 
educational films in Great Britain, and probably in the world, and 
January 194a saw the Library stiU developing. By that month 
there were in the Library 11,000 copies of 720 different films. 
Twenty new films dealing with Austriia, Canada, India and the 
United Kingdom had been added to the Empire section of the 
Library, and 55 new films had been added to the Ministry of 
Information section. Further filma are being added to both 
sections and to the G.P.O. section every month. The number of 
organisations borrowing from the Library continues to increase, 
and by the end of January the figure had passed 6,000. 

The range of films in the Library is now remarkable. It covers 
not only general educational films about the Empire countries and 
the United Kingdom, but also many films on the wax effort in most 
of the Empire coimtries and in this country. It also includes films 
about many of the allied coimtries and within a few months a 
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considerable number of educational films about the U.S.A. will 
have been added, which will be invaluable to schools. As well as 
films giving general information, the Library now includes a number 
of detailed instructional films on farming, gardening, health and 
dvil defence, aU of them added since the war, but most of them 
having educational validity at any time. These developments in 
the range of films have meant that the Library has been able to 
serve an increasingly large number of interests, and there are few 
organisations, whether they are schools, technical institutes, A.T.C. 
Squadrons, Yoimg Farmers' Clubs or allotment societies which 
cannot and do not borrow from the Library films suitable for their 
purposes. In the same way any local government authority or 
community wishing to arrange meetings or lectures on important 
war-time subjects is able to borrow film s which will assist in 
informing and instructing audiences. During November and 
December 1941 and January 1942 the Library despatched 21,883 
films to borrowers. This is more them 7,000 films a month as 
against an average month’s despatch during the previous twelve 
months of 5,000. 


Empire Lantern Slide Library.—The circulation of lantern slides 
of the Empire to schools. Women’s Institutes, societies and army 
educational authorities during the period November, December and 
January totalled 19,060. The details are shown in the following 
table: 


Australia .... 
Canada ..... 
New Zealand .... 
South Africa .... 
India ..... 
Burma ..... 
Territories of the Colonial Empire 
Products of the Colonial Empire 
General Tours of the Empire 
History of the Empire 


November. 

December. 

Jaauary 

1,140 

360 

360 

1,260 

660 

960 

360 

240 

360 

200 

100 

300 

1,140 

600 

900 

240 

100 

300 

2,100 

2.040 

2,640 

60 

120 

180 

660 

— 

720 

240 

600 

120 

7,400 

4,820 

6,840 


A new picture talk on Nyasaland has been printed. It was 
written by Dr. I. M. W. A. Black, of the Nyasaland Department 
of Agricrilture. The talk begins with a general survey of the 
position of the country in the centre of Africa and its chief physical 
features—^the Zambesi River ; the Rift Valley; the Zomba Plateau 
and Lake Nyasa. The importance to Nyasaland of the Zambesi 
Bridge and the significance of conununications generally is explained 
by showing that this inland coimtry would be imable to export its 
products unless the roads and railwa37s had been built and were 
adequately maintained. This is followed by a description of the 
main crops—cotton, tea, cereals and tobacco; the native methods 
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of cultivation and the native way of living. The talk concludes 
with a brief reference to the contributions to the welfare of the 
country made by the settlers, the Livingstone Mission and the 
various Government Departments in a common effort to raise the 
standard of living and make the country increasingly productive. 

Imperial Institute Stories of Empire Products.—^Further progress 
has been made with the second series of six posters and descriptive 
leaflets dealing with the production and uses of some typical colonial 
products. In the last issue of this Bulletin, 1941, 39 ,437, a brief 
description was given of No. VII, “ Malayan Rubber—From Trees 
to Tyres, Toys and Telephones,” and it was then intimated that 
No. VIII was in active preparation. This has now been completed 
and issued. It bears the title " East African Sisal—^From Leaf to 
Sheaf ” and describes the origin and history of this comparatively 
new fibre; then proceeds to trace the story of its cultivation, 
extraction and preparation, and concludes with a descriptive 
tabulation of its chief uses as a binder twine in the harvest field; 
as a parcelling twine for newspapers and other bulky packages; as 
material for ropes and cordage; for the manufacture of mats, 
carpets and hats ; for stuffing in upholstery; for reinforcement in 
paper; and for coarse textiles. No. IX, " Ceylon Tea—^From Leaf- 
ceU to Tea Cup," has also been completed. This story teUs how 
tea, our most popular beverage, came to us first as a novelty from 
China and how when the drink had become popular. Empire indus¬ 
tries were started which now supply the greater part of our tea 
requirements. Sketches and descriptive notes illustrate the tea 
plant, the plucking of the leaves and the ingenious processes, first 
evolved by the Chinese, by which the stimulating juices in the leaf 
cells are liberated and dried in the rolled leaf to be ultimately 
recovered and enjoyed in the tea cup. 

Stor}’ No. X, which treats of British Guiana Rice, is in active 
preparation. 

Empire Lectures to Schools.—^During November the number of 
lectures given under the Imperial Institute scheme was 8g, and 
audiences for that month reached 13,300. In December and 
January the demand for lectures fell owing to school holidays, the 
figures for these months being 55 and 44 respectively; bookings 
have, however, been steady since the schools re-opened. In some 
are^, where there was a scarcity of lecturers dealing with the 
subjects desired, Empire lecture tours have been arranged from 
school to school, and these have proved very popular. The number 
of lecturers on the Panel is now nearly one hundred. 

Colonial Visitors.—The following is a list of officers on leave 
from the Colonial Empire who have ^ited the Institute during the 
period November 1941—January 1942. 
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November 1941 

Dr. D. A. Bryn-Davies, Field Geologist, British Guiana. 

B. E. Frayling, Chief Inspector of Mines, Nigeria. 

L. H. Saunders, Agricultural Superintendent, The Gambia. 

December 1941 

I. G. Jones, Colonial Labour Adviser, Gold Coast. 

J. Stirling, Colonial Labour Adviser, Trinidad. 

January 1942 

R. M. Harley, Assistant Conservator of Forests, Gold Coast. 

J. E. H. White, Education Officer, Nigeria. 

All Dominion and Colonial Officers, as well as private residents 
overseas, who may te visiting London, are cordially invited to 
come to the Institute to see the Exhibition Galleries and to discuss 
scientific and technical problems in which they may be interested. 
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PLANT AND ANIMAL PRODUCTS 


REPORTS OF RECENT INVESTIGATIONS AT 
THE IMPERIAL INSTITUTE 

Selected from the Reports made to the Dominion, Indian and 
Colonial Governments 

PO-YOK FRUITS FROM SIERRA LEONE 

At the present time considerable attention is being devoted to 
oils which might be siaitable for use in place of tung oil. Among 
the most promising of these is Oiticica oil obtained from the kernels 
of Licania rigida, a tree belonging to the natural order Rosaceae 
and occurring in Brazil. Another oil possessing similar properties 
is that derived from the kernels of the Po-yok tree {Afrolicania 
elaosperma) of tropical West Africa, which is very closely related 
to Oiticica. 

Reports on the examination of po-yok oil at the Imperial 
Institute were published in this Bxuxetin, 1918, 16 , 38 ; 1935, 33 , 
271. Particulars of the distribution and character of the tree, the 
nature of the fruits and local uses of the oil were given in the second 
of these reports. In March 1940 and January 1941 further samples 
of Po-yok frruits were received at the Imperial Institute from the 
Director of Agriculture, Sierra Leone and the results of their examina¬ 
tion, including paint and varnish trials with the oil, are given below. 
Rheineck [Paint, Oil Chem. Rev., 1937, 99 , No. 9, 7-8) and Steger 
and van Loon [Rec. Trav. Chim., 1938, 57 ,620) have also investigated 
po-yok oil. They regard it as intermediate in properties between 
oiticica oil and tung oil. 

The samples recently examined at the Imperial Institute were 
as follows: 
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Sample No. i.—Received in May 1940. This consisted of whole 
fruits of normal appearance. The shell was pale to dark brown in 
colour, from ij to 2 in. long, i to in. in diameter, and up to 
about in. thick. The kernel varied from golden to purplish 
brown in colour, and was hollow, the flesh being about J in. 
thick. 

Sample No. 2.—Received in April 1941. These fruits were 
similar in appearance to those of the first sample, but on the whole 
of smaller size. The fruits varied in length from ij to i| in., and 
from I to in. in diameter. 

Examination of Fruits and Oil .—The fruits and the oils prepared 
from the kernels by extraction with light petroleum were examined 
with the results shown in the following table, which are shown in 
comparison with the analytical figures obtained at the Imperial 
Institute for previous samples of po-yok. These previous samples 
consisted of six samples of fruits from which oil was prepared at 
the Imperial Institute, and one sample of oil prepared in Sierra 
Leone: 




Present Samples. 

No. z. No. 9. 

Range of Previous 
Samples. 

Average weight of a fruit . 

grams 

15-8 

11*2 

7*3 to 11*8 

Average weight of a kernel 


9*4 

6*6 

4*6 to 7*2 

Shell in fruits . 

per cent. 

40*5 

42-3 

31*4 to 44*0 

Kernel in fruits 


59-5 

57*7 

56*0 to 68*6 

Moisture in kernels . 

*» 

5*1 

5*7 

5*9 to 9*0 

Oil in kernels as received . 


51-2 

54-8 

41-71058-3 

Oil in kernels, moisture-free 


54*0 

58-1 

45*8 to 63*8 

Oil in fruits as received 


30*5 

31*6 

32*6 to 39*4 

Constants of the Oil — 

Specific gravity at i5'5/i5*5° C. . 

0*9619 

0*9593 

0*9535 to 0*9690 

Refractive index at 20° C. . 

. 

1*5160 

1-5175 

1*5020 to 1*5110 

Acid value 

. 

2*9 

7-8 

0*4 to 19*3 

Saponification value . 

. 

189*9 

1 191-5 

i88-o to 192*3 

lo^e value (Wijs, i hr.) , 

per cent. 

148*2 

150-1 

139.9 to 157*1* 

Unsaponifiable matter 

If 

0*8 

0-7 

0*3 to 1*0 

Heat test (Paint Research 
290° C. Time in mins. 

Station) 

22i 

i8i 

See below 

Extractive (unpolymerisable) 

per cent. 

52-5 

41*9 

— 

Colour — ^tintometer reading, i in. cell — 
Red. 

1*7 

i a. 


Yellow 

• 

16 

» 30 

— 


* Wijs 3 hotirs or HM 17 hours. * 


Stilt Ttst (at yjo*c.) on pfeoious scanples four samples of no gelatio& took place on 
for 30 minnttt. In one sample jelly fonned after z6 minntes, in another after so minutes. In the other 
sample no gelatum ocentzed after xnore than xo minu tes haatlp g at a8o°c. 


PaifU and Varnish Trials .—Samples of the two oils were sub- 
mitted to the Research Association of British Paint, Colour and 
Varnish Manufacturers, who carried out technical trials and reported 
as follows. 
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" Examinaiion of Po-Yok Oil 

I, Samples. 

Sample No. i was rather cloudy, whilst No. 2 was almost 
clear, at ordinary temperatures. Both oils became star-bright on 
gentle warming. The oils had a smell similar to that of timg oil 
and at ordinary temperatures were more viscous tham raw linseed 
or tung oils. 

Sample No. 2, being the clearer of the two, was examined for 
varnish-making properties as far as was possible with the small 
quantity available. 

II. Varnish and Paint-making Experiments. 

{a) Drying Properties. —^Under laboratory conditions, without 
drier, a film of the oil on glass became skin-dry in 24 hours, and 
did not dry right through until after 10 days. Even then, the 
film, although coherent, was cloudy and inelastic. 

Films containing approximately o-i per cent, cobalt (as 
naphthenate solution) dried through in 24 hours, but ‘ webbed' 
in the maimer associated with raw tung oil films. 

(6) Bodying Properties. —^The product of heating the raw oil at 
220-240° C. for 30 mins, was a pale, star-bright, stand oil of about 
8 poises viscosity, i.e. the thickening was rather less than would 
be obtained with raw tung oil under similar conditions, but 
considerably greater than that of raw linseed oil. 

(c) Varnishmaking. —^The oil was found to be compatible 
with both natural resins (e.g. congo copal and rosin) and synthetic 
resins (e.g. phenolic resins). Varnishes of 2: i oil length were 
made using rosin, a pure phenolic resin (Bakehte XRB 254) and 
a modified phenolic resin (Albertol iiiL). They were psde in 
colour, and before thinning were slightly less viscous than siinilar 
produ^s obtained with tung oil under similar conditions. 

With equal quantities of cobalt driers the dr3dng time was 
10-25 P®r cent, longer using po-yok oil than with tung oil, but was 
much shorter than that of corresponding products using linseed oil. 

The resistance of films of the po-yok oil pure phenolic resin 
varnish to immersion in boiling water for i hour was good, and 
of the same order as that of the tung oil varnish. Immersion in 
10 per cent, caustic potash solution (cold) for 24 hours caused 
slight douding and softening of the po-yok varnish films. In 
tl^ test the po-yok oil product, whilst iaferior to the corresponding 
tung oil varnish, was superior to a corresponding hnseed ofi 
vamidi. 

The modified phenolic resin po-yok oil varnish dried hard and 
tack-free in 3-4 hours with good gloss. The film was resistant 
to immersion in cold water for 24 hours and in boiling water for 
30 mins. 
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{d) Paivi-making. —^Heat-bodied po-yok oil prepared at 
220-240° C. as described above, with o-i per cent, cobalt, was 
pigmented with titanium dioxide (i: i pigment: oil ratio) and 
thinned with xylol. The paint so prepared when brushed out on 
metal panels dried in 8 hours to a flexible matte film . 

III. Conclusions. 

The indications are, from the limited number of experiments 
that it has been possible to carry out with the small amount of 
material available, that po-yok oil has valuable varnish and 
paint-making properties of the same tj^e as, but not the equal 
of, those of tung oil, and generally superior to those of linseed oil.” 


Remarks 

The constants of the oils prepared from the two samples of fruits 
fall within the range of figures recorded for previous samples exam¬ 
ined at the Imperial Institute, with the exception of the refractive 
index which is very slightly higher. 

With r^[ard to the iodine value, the present samples have 
values which fall roughly midway in the range of previous figures. 

Both the preset samples formed gels in the heat test; in this 
rffipect two previous samples showed gelation while five samples 
did not jellify imder the test. 

The property of fonning a gel on heating shows the present 
s^ples to be more satisfactory than those previous samples which 
did not possess that property, but in comparison with tung oil, for 
wMch a result of about 9 minutes in the heat test is usually obtained, 
it is seen that both the present samples are inferior in respect of the 
desired gelling property. The second sample is somewhat better 
than the first sample, however, in this respect. The gels obtained 
from the present oils were distinctly sticky and could not be cut with 
a knife as in the case of gels prepared from tung oil. Further, the 
amount of oil which remains unpolymerised in the heat test, i.e. 
extractive, is high, 41-9 and 52*5 per cent, as compared with the 
usual figure of about 20 per cent, for tung oil. 

The varnish and paint-making trials carried out showed the 
present samples of oil to possess satisfactory properties for thpgp! 
purposes, being generally superior to linseed oil but not equal to 
timg oiL 

In the previous report in this Bulletin (1935, 33 , 273) it was 
^Sficsted that the number of trees existing in Sierra Leone was very 
^ted. Since then, the Imperial Institute is informed by the 
Director of Agriculture, a further survey has been made of another 
of the cotmtry which shows that the trees are more numerous 
than was originally supposed. It is now thought that possibly 50 
to 100 tons of kernels could be shipped annually. This relatively 
small quantity would render the material of Httle interest for export 
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in normal times, but under the present war conditions it is worth 
consideration. The fact that the residual meal after extracting the 
oil is not suitable for use as a feeding stuff is a drawback to importing 
the kernels into the United Kingdom. 

It was pointed out to the authorities in Sierra Leone that it is 
important to note with reference to the collection of fruits for the 
export of kernels or oil that the oil to be acceptable for paint and 
varnish manufacture must possess gelling properties similar to those 
of the samples now under report. This was not the case with many 
of the samples of po-yok previously received at the Imperil 
Institute from Sierra Leone; hence care must be taken that the 
material is collected from the same botanical source and under the 
same general conditions as the present samples. 


PUTREFACTION IN CATTLE HIDES 

RESULTS OF DELAYED DRYING TRIALS IN NIGERIA AND 

KENYA 

To obtain the best results cattle hides should be dried as soon as 
possible after flaying, otherwise putrefactive damage is liable to 
occur. In order to determine the maximum period which can safely 
be allowed to elapse between the operation of flaying and the 
suspension of the hide for drying a series of preliminary trials was 
carried out by the Director of Veterinary Services, Nigeria, early 
in 1939. Specimens of hides produced in the course of the experi¬ 
ments were submitted to the Imperial Institute for examination, 
and it was foimd that in this particular case delay m dr3dng had 
had no appreciable effect on the quality of the hide. The Imperial 
Institute Consultative Committee on Hides and Skins recommended 
that further and more comprehensive trials should be carried out 
in Nigeria and that it was desirable that comparative trials ^ould 
also be made in Kenya in two localities, one having dry and the 
other humid conditions. The lines on which the experiments in 
Kenya should be conducted were drawn up by the Committee and 
in due course samples of hides from both cormtries were sent to the 
Imperial Institute. The reports on the hides from the second series 
of trials in Nigeria and from the Kenya trials are given separately 
below. 

It win be seen that the Kenya experiments showed clearly that 
both in the hides from the dry and the humid localities putrefactive 
damage increased with the delay period, whereas in the case of the 
Nigeria trials a delay period of up to 32 hours between flaying and 
suspension for drying did not appear to be more productive of 
putrefactive damage than (hying the hide immediatdy after flaying. 
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The reason for these different results is not evident. It may be 
connected with the dimatic conditions obtaining at Kano, where the 
Nigerian experiments were carried out, but it would not seem 
advisable to encourage delay as a general practice in that region 
until the matter is more clearly rmderstood. 

I. Cattle Hides from Delayed Drying Trials in Nigeria 
Details of the Drying Trials 

The trials were carried out at Kano with hides obtained from 
the City Slaughter Slab on four different days in December 1939. 
Two methods were followed. 

I. Arsenication before Delay Period. 

After flaying, the green hides were arsenicated by immersion 
for 30 minutes. Each hide was then bimdled up, by doubling it in 
from the sides, the hair surface being the outer one. The bundles 
were submitted to delay periods in the sun, at the end of which the 
hides were suspended on frames and dried in the sun. There were 
four different delay periods, each employing 10 hides. 

Trial W 8. Delay period, 8 hours. 

II 'W i6. I, I, i6 ,, 

,, W 24* »• p$ 24 

„ W 32. „ „ 32 „ 


IL Arsenication after Delay Period and Drying. 

The green hides were bundled up as in Method I and submitted 
to delay periods in the sun. The hides were then suspended on 
frames and dried in the sun. The dried hides after removal from the 
frames were arsenicated by dipping for i minute in an arsenical 
bath, and exposed to the sun to dry, but not framed, as the second 
drying was rapid. Each trial employed 10 hides. 

Trial D 16. Delay period, i6 hours. 

„ D 24. „ 24 „ 

„ D 32. „ 32 „ 


Delay Period .—The time stated for the delay period starts from 
the time the hide was bundled up. The actual time between flaying 
and the commencement of drying is from to 3 hours longer than 
the specified delay period. 

yieteoretogicdl Record for December 1939 at Kano 

Tempeiatore: Shade—Aleau Minimum . 32° F. 

Meau Maximum . 93*^ F. 

Mean Daily . . 727® F. 

Sun— Maximum . . 142° F. 

Relative Humidity—9 a.m. . . . 45 per cent. 

3p.m. . . . i6'6 per cent. 

.nil 


Ramtall 
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Inspection of the Hides 

The dry hides on arrival at the Imperial Institute were inspected 
by Dr. Dorothy Jordan Lloyd, Chairman, and Dr. J. R. Furlong, 
Secretary, of the Imperial Institute Consultative Committee on 
Hides and Skins. 

The bales were opened on May 3, 1940. Each contained 10 
hides, which were folded once down the middle of the back, hair 
side inwards. The hides one by one were inspected, with the follow¬ 
ing results. 

I. Arsenication before Delay Period. 

(1) Trial IF8.—^Delay period, 8 hours. 

2 hides showed hair slip and had a putrid smell. 

8 hides showed only very small patches of slip, and had no 
noticeable smell. 

(2) Trial Wx6 .—^Delay period, 16 hours. 

All hides showed small patches of hair slip and had a slight 
smell. 

3 showed blister. 

(3) Tried TF24.—^Delay period, 24 hours. 

8 hides showed small patches of hair slip; 2 without.. 

I hide showed blister. 

Fairly strong smeU was general. 

(4) Trial W^z .—Delay period, 32 hours. 

4 hides showed very small patches of hair slip; 4 without. 
Not much smell evident. 


II. Arsenication after Delay Period and Drying. 

(5) Trial D16 .—^Delay period, 16 hours. 

8 hides showed small patches of hair slip, and had a little 
smell. 

2 hides with a large hole each, suggestive of gnawing by rats. 

(6) Tried D24.—^Delay period, 24 hours. 

All hides showed small patches of hair slip, and had a 
moderately strong smell. 

(7) Tried D32.—^Delay period, 32 hours. 

All ^owed small patches of hair slip, and had a pronounced 
putrid smell. 

Genered Remarks .—The hides from all trials were generally dean, 
except for occasional small portions of fat, and were nicely flayed. 
The hides were practically free from grubs; only very few were 
seen, and no damage due to grubs was observed. 
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The hides from Trial D32 had more smell than any of the others. 
In other respects, particularly as regards indications of putrefactive 
damage, the lots were not noticeably different. 

Weights of Bales 

Each bale (10 hides) was weighed at the Imperial Institute on 
May 3. Weight of binding rope was included, and was roughly 
about I lb. for each bale. 

(1) WS I cwt. 74 lb. 

(2) W16 1 cwt 63 lb. 

(3) W24 T cwt. 50 lb. 

(4) W32 I cwt. 47 lb 

(3) D16 I cwt. 54 lb. 

(6) D24 I cwt. 32 lb 

(7) D32 I cwt. 24 lb 


Tanning Trials 

The hides were transferred to the Penketh Tanning Co., who 
are members of the Imperial Institute Consultative Committee 
on Hides and Skins, for tanning trials to ascertain the putrefactive 
damage, if any, resulting from the delay in commencing drying. 
The firm reported as follows : 

(«) Condition of Hides on Arrival. 

We could see no difference between the lots W8-W32 and 
D16-D32. All appeared very bright dean cure, and looked very 
sound. 

(6) Lime Yard Report in Pelt State (i.e. on the hides after liming, 

dehairing and fleshing). 

I. Arsenication before Delay Period. 

Trial W8.—Gain on Imperial Institute weight of i cwt. 74 lb.= 
274-6 per cent. No actual putrefaction, but 80 per cent, 
were spotted on the grain which looked like the very first 
stages of putrefaction. No actual damage done. 

Trial W16. —Gain on Imperial Institute weight of i cwt. 63 lb.= 
280 per cent. All perfectly sound. 

Trial IF24.—Gain on Imperial Institute weight of i cwt. 50 lb.= 
274 per cent. Could see no visible signs of putrefaction with 
the exception of one hide which had a piece of about i in. 
in diameter putrefied—otherwise excellently sormd pelt. 

Trial W32.—Gain on Imperial Institute weight of i cwt. 47 lb.= 
288-1 per cent. AH perfectly sound, no signs of spotted 
grain. 
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II. Arsenication after Delay Period and Drying. 

Trial Dx6. —Gain on Imperial Institute weight of i cwt. 54 lb.= 
269*8 per cent. While there was no definite rottenness 
present, practically all showed signs of grain putrefaction in 
its early stages, “ spotted grain "—otherwise sound. 

Trial D24.—Gain on Imperial Institute weight of i cwt. 
32 Ib. =294*4 cent. Very slight signs of putrefaction 
having started by spotted grain and white spots—other¬ 
wise sound. 

Trial £>32.—Gain on Imperial Institute weight of i cwt. 24 lb. = 
288*2 per cent. 70 per cent, were spotted on grain, being 
first stages of putrefaction, otherwise sound. 

Summary. —Actually taking both lots into account, there was 
very little difference. D16/32, if anything, were more spotted on 
the grain than the W8/32, but this difference was so slight that 
practically speaking there was nothing to choose between either lot, 
as the spotted grain mentioned above is only the first stages of 
putrefaction, and is only just visible. This is not what you would 
call a serious damage, ^though, of course, it must have weakened 
the fibre to some small degree. 

(c) Report on the Finished Leather. 

Trial IV8.—On the whole very sound, one or two with rather 
rough grain but no putrefaction. 

Trial W16. —^No signs of putrefaction, perfectly sound. 

Trial W24. —^30 per cent, very slight tender grain, hardly notice¬ 
able, otherwise very soxmd. 

Trial IV32.—Slight signs of surface putrefaction having com¬ 
menced, noticeable by the lighter colour of the grain in 
patches, but remarkably sound on the whole seeing that they 
have been left for 32 hoTors. 

Trial D16. —^25 per cent, contained patches of tender grain, only 
very slight, lowing that putrefaction had started, otherwise 
very sound. 

Trial D24. —20 per cent, very slight grain damage, tender grain, 
otherwise very sound. 

Trial D32. —23 per cent, tender grain, only very slight, the 
remainder very sound, surprisingly so. 

Examination of the Finished Leather 

Samples of the finished leather were examined by the Britirii 
Leather Manufacturers’ Research Association. Two samples from 
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the finished sole bends from each trial were subjected to micro¬ 
scopical investigation and ph3Tsical tests, including resistance to 
abrasion, with the following results. 

Notes on Terms and Standards 

Micro-assessment — 

8 s maxixnum 
> 5*6 =3 Very good 
5*6—5*0 = Good 
4*9—4*3 *= Fair 
< 4'3 -a Poor. 

Loss on dry abrasion -< 0*35 * Good 

(mm./min.) 0-35—0*40 =* Fair 

> 0*40 *a Poor. 

Q15 (mins.) =s Percentage increase in weight after soaking for 15 minutes 
Q24 (hours) and 24 hours respectively. 

Free Water Percentage expressed on original sample. It represents the 

water which a leather hold at saturation. 


(i) Results of Micro-Assessment and Abrasion Tests on Finished Sole Bends 
{a) Arsemcation before delay period 


Awn® loss 

1 1 MicTO- (whole ^ckncss) <telay periods. 

ilay. assessmont. on to ^oa Micto- I Abrasion 

I I assess. results. 




Both the micro-assessments and the results of the abrasion tests 
show the " D series (aisenication after delay and drying) to be 
better as a whole than the W'' series (arsemcation before delay 
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period). No consistent differences, according to the period of delay, 
are s een between the trials in either series. 


{%i) Results of Water Absorption Tests on Finished Sold Bends 
(a) Arsenication before delay period 



Density 

Q15 

Q24 

Free 

Postage 

Water 

Sample. 

Before soaking. 

After soaking. 

(min.). 

(hours). 

Water. 

soaking. 

Extract 

W8.I 

1*090 

0*891 

14*8 

18*0 

34-8 

14*8 

4*72 

W8.2 

1*072 

0*934 

14*0 

17*2 

32*7 

15*5 

4*82 

W16.I 

1*082 

0*908 

14-5 

21*1 

37-6 

16*5 

4*81 

W16.2 

1*102 

0*931 

14*3 

21*7 

36*0 

14*3 

479 

W 24 -I 

I -147 

0-947 

14*0 

l8*o 

33-6 

15-6 

4-76 

W24.2 

1*114 

0*974 

10*4 

20*4 

31*9 

11*5 

4*86 

W32.1 

1*124 

0*962 

14*4 

i8*i 

33*0 

14*9 

4-90 

W32.2 

I*IIO 

0*932 

11*5 

18*8 

33-6 

14*8 

4*80 

Average W 






14*8 

4*81 

senes: 

1*105 

0*935 

13-5 

19*2 

34*2 

D16.1 

\yj ./J.f 

1*115 1 0*980 

10*2 

17*2 

32*0 

1 14*8 

4*75 

D16.2 

1*025 

0*907 

17*4 

20*2 

34*5 

14*3 

4*96 

D24.1 

1*055 

0*951 

11*3 

20*1 

30*6 

10*5 

4*94 

024.2 

1*113 

0*961 

15*4 

20*2 

34*5 

14*3 

4*91 

032*1 

1*048 

0*937 

i6*8 

20*6 

33*6 

13*0 

4*91 

032*2 

1*127 

0*935 

12*3 

i8*7 

34*3 

15*6 

4*92 

Average D 






13-8 

4*90 

s^es : 

1*081 

0*945 

13*9 

19*5 

33*3 


There are no significant differences shown in this Table between 
the two series, “ W and " D/' or between the individual trials in 
the series. The figures for both series are within the limits usually 
found in sole leathers of reasonably good quality. 

Conclusions 

Delay Period and Putrefaction, 

Inspection of the raw hides on arrival in London, and again on 
arrival at the tannery, showed no correlation between the amount 
of putrefactive damage and the length of the delay period before 
drying the hides. It is to be noted, however, that hides from the 
24- and 32-hour delay periods had a stronger putrid smell th^ the 
hides from the 8- and 16-hour delay periods, with the exception of 
Trial W32. 

The pelts in the limed state showed slight putrefaction on the 
grain, but the amount present was not related to the length of the 
delay period. 

Inspection of the leather produced, in its finished state as sole 
bends, showed that in one series, “ D ” trials (arsenication after 
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delay period and drying), there was no connection between the 
amount of grain damage, which was very slight, and the extent of 
the dday period. In the other series, " W ” trials (arsenication 
before delay period) very slight putrefactive damage was present 
in the leather from the 24- and 32-hour delay periods, but was not 
seen on the leather from the 8- and 16-hour delay periods. 

The results obtained from the microscopical and physical 
examination of the finished leather showed no consistent differences 
according to the period of delay. 

Arsenication before and after Delay Period. 

In comparing the two series, “ W ” (arsenication before delay 
period) and " D ” (axsenicated after delay period and dr3dng), as 
whole series, no difference between the hides in the raw state m 
respect of putrefaction was observed. In the limed pelt condition 
" D ” series was very slightly more spotted by putrefaction than 
the “ W ” series, and as fimshed leather there was the same tendency 
to more damage in the “ D ” series. 

The examination of the finished leather, however, revealed a 
small but weU-defimed difference between the two series. Both 
the micro-assessments and the results of the abrasion tests showed 
the leather from the " D ” Series to be superior to that of the " W " 
series. This result is not in accordance with the observed putre¬ 
factive damage, which as stated above was slightly more noticeable 
in the “ D ” series. The cause of the lower quality of the leather in 
the “ W ” series is not clear. The differences in procedure between 
the two series do not appear to supply an explanation. 

Summary. 

To sum up, these trials have not shown that a delay period of 
up to 32 hours between flaying and suspension for drjdng is more 
productive of putrefactive damage than drying the hide immediately 
after flaying. Slight indications against the longest periods were 
noticeable but the differences were not sufficiently pronounced to 
permit of definite conclusions. 

The trials p^o^'ided no definite evidence that arsenication before 
delay, on the scale employed in these trials, has a protective effect 
against putrefaction, since differences in this respect between 
series “ W ” and “ D ” were slight and inconclusive. 

II. Cattle Hides from Delayed Drying Trials in Kenya 
Details of the Drying Trials 

The trials were conducted according to the scheme drawn up by 
the Imperial Institute at (i) Isiolo, Northern Frontier District 
(October 1939), as representing nonnaUy dry climatic conditions and 
(2) Mombasa, Co^t Province (January-February 1940), as t3q)ical 
of normally humid conditions. The procedure at both places was 
the same, and was as follows : 
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Forty hides were employed in each set of trials. They were cut 
into halves along the middle of the back from neck to tail, while in 
the green condition immediately after flaying. One half of each 
hide was taken as a control half and suspended within two hours of 
flaying on a frame in the sun to dry. The other half o’f the hide 
formed the test half, and was folded double, flesh side inwards, and 
allowed to lie flat on the ground in the sun for a given period. At 
the end of the period the test half was suspended on a frame in the 
sun to dry. At Mombasa the frames were placed under cover when 
rain fell. 

The delay periods were 8, i6, 24 and 32 hours, and lor each of 
these four periods a batch of 10 hides was employed. 

The control halves were marked with the letter “ C,” and the 
test halves with " T,” and numbered. 

All the control and test halves from the Isiolo trials were packed 
together in one bale, and all those from the Mombasa trials were 
in one bale. 


Weights of Bales : Hide Marks 

I. Isiolo Trials .—i bale of 80 half hides. -Weight, 4 cwi;. 3 qr. 
61 b. 

II. Mombasa Trials .—i bale of 80 half hides. Weight, 5 cwt. 


17 lb. 


1 . Isiolo 


THal. 


xst 

8 

C and T ; i to 4, 17 to 20, 33, 34. 

C and T ; 5 to 8, 21 to 24, 35, 36. 

2nd 

16 

3rd 

24 

C and T ; 9 to 12, 25 

to 28, 37, 38 

4th 

32 

C and T ; 13 to 16, 29 to 32, 39. 40. 



II, Mombasa 


ist 

8 

C and T ; i to 10. 


2nd 

16 

C and T ; i r to 20. 


3rd 

24 

C and T , 21 to 30. 


4th 

32 

C and T ; 31 to 40. 



Meteorological Conditions during Utah' 



Isiolo. 

Mombasa 



October 1939. 

Janiiary-Iebniary igin. 

Normal conditions 

Dry 

Humid 

Temperature 

: Shade—^IVIinimum Oi* F 

81" F 


Maximum 93° F. 

92*^ F. 

Relative Humidity— 

Minimum 13 per cent 

(>o per cent 



Maximum 98 per cent. 

100 per cent 

Rainfall 

, 

. Nil 

Rain on several day 


Tanning Trials 

The hides were transferred to the Penketh Tanning Co., who are 
members of the Imperial Institute Consultative Committee on Hides 
and Skins, for tamiing trials to ascertain the putrefactive damage, 
if any, resulting from the delay before commencing drying. The 
firm reported as follows : 
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I. Hides from Isiolo Trials. 

(а) Condition of Hides on Arrival. 

\'ery little ditference could be seen, apart from worm damage, 
which was present in all trials, but 90 per cent, of the hides damaged 
were the delay hides. The control hides in most cases had not been 
touched, although packed together with the delay hides in one bale. 

(б) Lime Yard Report (i.e. on the pelts after liming, de-hairing 
and fleshing). 

With reference only to putrefactive damage. 


Hide Mark. 
I 

- 2 

3 

4 


15/ Trial, 
Control Hides «C.” 
Perlectly sound 


18 

19 

20 ,, 

33 

34 *» 

Percentage gain in weight 
from dry weight to limed 
pelt weight 175*0 per cent. 


Daily Period, 8 hours 

Delay Hides “T.” 

Perfectly sound 

»> 11 

Shght putrefaction on belly 
Badly putrefied in three places 
Small white patches, probably first stages of 
putrefaction 

Slight putrefaction in two places 
Perfectly sound 


Percentage gain in weight from dry 
weight to limed pelt weight 189*5 per 
cent. 


2nd Trial, Delay Period, 16 hours 


5 

Perlectly sound 

Badly putrefied on the shoulder, flesh side 

6 

9% ff 

Rotten completely 

7 

f 1 >9 

Slightly putrefied on the flesh 

8 

Tl 

Very badly putrefied on the flesh 

21 

ff V Iff 

Perfectly sound 

22 

Iff Iff 

^Vhite spots as though putrefaction had just 
started 

^3 


Perfectlj' sound 

^4 


Very slight putrefaction on the gram side 
Slight putrefaction on the grain 


»» Iff 

3b 

ffff Iff 

Perfectiy sound 


Percentage gain in weight 
Irom dr>" weight to pelt 
weight 163*0 per cbnt. 


Percentage gam in weight from dry 
weight to pelt weight t68*o per cent. 


yrd Inal. 

9 l^erlecxly sound 

to 

II ,, „ 

.. „ 

28 

< 3 / It 

38 


Percentage gam in weight 
from dn’ weight to pelt 
weight 170*0 per cent. 


Delay Period, 24 hours 

Shght putrefaction on belly 

Perfectly sound 

Slight putrefaction on grain 

Slight putrefaction in many places all over grain 

Slight putrefaction on grain 

Badly putrefied all over on grain side 

Slightly putrefied in many places all over grain 

Veiy* slight putrefaction on the grain 

i Perfectly sound 

Badlv putrefied on gram side all over in small 
patches 

Percentage gain in weight from dry 
weight to pelt weight 175*7 P®r 
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^th Trial, Delay Period, 32 hours 


Hide Mark. Control Hides 

13 Perfectly sound 

14 


15 M M 

16 j) *1 

29 ** tt 

3 ® »» *» 

31 

32 

39 

40 »» ** 

Percentage gain in weight 
from dry weight to pelt 
weight 169-6 per cent. 


Delay Hides “T.” 

Perfectly sound 

Two or three patches on the flesh side putrefied, 
also white spots 

Slight signs of putrefaction on gram side all over 
Badly putrefied on flesh side of belly, also grain 
Badly putrefied all over grain side and flesh 
Badly putrefied on grain side all over 
-Slight putrefaction all over grain 
Slight putrefaction all over grain 
Slight putrefaction all over grain 
Slight putrefaction on flesh side 

Percentage gain ‘in weight from dry 
weight to pelt weight 172-0 per cent. 


{c) Report on the Finished Leather, 

With reference only to putrefactive damage. 


Trial. Delay Period, 8 hours 


1 

2 

Perfectly sound 

II II 

Perfectly sound 

9 9 fJ 

3 

4 

II II 

II II 

99 99 

Very badly blistered in 3 or 4 places 

17 

II II 

Very slight tender grain 

18 

If II 

Badly blistered on flesh side 

19 

Small patches of 

Putrefied on flesh side, and tender grain 


tender grain 

20 

Perfectly sound 

Slight tender grain 

33 

fi 99 

Perfectly sound 

34 

If 

One small patch of putrefaction on britch. 


2 nd Trial. Delay Period, 16 hours 


5 

Perfectly sound 

Perfectly sound 

6 

If II 

(Missing) 

7 

II II 

Perfectly sound 

8 

II 11 

Badly blistered 

21 

II II 

Slight putrefaction all over 

22 

If II 

Small spots of tender grain 

23 

II 11 

Small spots of putrefied grain 

24 

If II 

Putrefied grain in one or two places 

33 

II II 

Small spots of putrefied grain 

36 

II II 

Perfectly sound. 


9 

10 

11 

12 

25 

26 

27 


28 


37 


38 


3rd Trial. Delay Period, 24 hours 


Perfectly sound 
Slight tender grain 
Perfectly sound 


It It 

Very slight tender 
^ain 

Perfectly sound 


Small spots of tender grain 
Very slight tender grain ^ 

Smil spots of tender grain 
Very badly putrefied all over 
Badly putrefied grain 
Very badly putrefied all over 
Very badly blistered grain 

One or two small patches of tender grain 
Two small spots of tender grain 
Badly putrefied grain. 
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4i/t Trial. 

Delay Period, 32 hours 

Hide Mark. 

Control Hidcss '*C.” 

Delay Hides “ T.’ 

13 

Perfectly sound 

Perfectly sound 

14 

Very small patch 

One very bad blister on flesh side absolutely 


tender grain 
down back bone 

rotten 

15 

One small spot of 
tender grain 

One or two spo-fcs of tender grain, otherwise good 

16 

Perfectly sound 

Badly blistered on flesh side, also tender grain 

29 

II II 

Very badly blistered all over 

30 

11 II 

Badly putrefied grain 

31 

II II 

Badly putrefied grain, also one or two holes 

32 

II 11 

Badly putrefied grain 

39 

Very slight tender 
grain m small 
patches 

Perfectly sound 

Putrefied grain in many patches 

40 

Bad spots of tender grain. 


II. Hides from Mombasa Trials. 

(a) Condition of Hides on Arrival. 

xst Trial .—^No difference between " C ” and "T ” hides; no 
apparent worm damage. 

2nd. Trial .—^No worm damage, and no visible difference between 
" C ” and “ T ” hides. 

3rd Trial .—Controls free from worm damage, but the delay 
hides “ T " were all worm eaten, although both lots of hides were 
packed in the same bale ; slight smeE of putrefaction. 

Trial .—^The delay hides “ T ” were all badly damaged by 
worm, whereas only two control hides " C ” were slightly worm 
damaged. The hides marked “ T ” smelt very strongly of rottenness. 
Here again both the “ C ’’ and “ T ” hides were packed in one bale. 


(6) Lime Yard Report. 

With reference onty to putrefaction. 


is: T}\jL Delay Period, 8 hours 


Hide Mark. 
2 
2 

3 

4 

5 
C 


Coitml Hides ‘‘C.’ 
Perfectly sound 


9 

if 

Percentage gain in weight 
from dry weight to pelt 
weight iSi-6 per cent. 


Delay Hides »T.” 

Very slight putrefaction in one small spot 
One small patch slightly putrefied 
I^erfectly sound 

»> tf 

Very badly putrefied large patches all over 
Small -white patches on the grain -which appeared 
like pu-trefaciion ha\ing started 
Badly putrefied from fiesh side 
Very badly putrefied on the butt 
Badly pu-txefied in three or four places 
Perfectly sound 

Percentage gain in weight from dry 
wreight to pelt weight 169*0 per cent. 
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2nd Trial, 

Hide Mark. Control Hides “C.” 

11 Perfectly sound 

12 *> I* 

13 

II II 

^ 15 

z6 II II 

17 

18 II II 

19 II II 

20 I* II 

Percentage gain in weight 
from dry weight to pelt 
weight 164-1 per cent. 


^fd Trial. 

21 Very slight putre¬ 

faction on head, 
otherwise per¬ 
fect 

22 Perfectly sound 

23 

24 „ II 

25 II II 

26 II I, 

27 

28 

29 

30 

Percentage gain in weight 
from dry weight to pelt 
weight 183-7 per cent. 

Trial. 

31 Perfectly sound 


32 

33 


34 

35 

36 

H 

38 

39 


40 

Percentage gain in weight 
from dry weight to pelt 
weight 147-5 per cent. 


Delay Period, 16 hours 

Delay Hides “T.” 

Grain damage in small patches 
Very slight damage just commencing 
Perfectly sound, very small light hide 
Perfectly sound 

Grain damage on surface all over 
Perfectly sound, a light thin hide 
Slight grain damage in patches 
Surface grain damage more or less all over 
Grain damage round tail and back bone, also 
shank 

Grain damage in patches all over surface, deep 
Percentage gain in weight from dry 
weight to pelt weight 175-4 per cent. 


Delay Period, 24 hours 
Badly putrefied all over grain and flesh 


Slight putrefaction all over in spots 
Grain putrefied all over 
Slight putrefaction on grain 
Badly putrefied on gram and flesh 
Badly putrefied on grain 

Very sHght putrefaction on head and down the 
back bone 

Badly putrefied round the tail 
Badly putrefied all over grain and flesh 
Badly putrefied all over 

Percentage gain in weight from dry 
weight to pelt weight 158-1 per cent. 


Delay Period, 32 hours 

Badly putrefied all over in holes, flesh side and 
grain 

Very badly putrefied on flesh side 
Very badly putrefied all over, mostly from flesh 
side 

Slight putrefaction from flesh side 
Putrefied on flesh side all over 
Slight putrefaction on flesh side 
Rotten 
Rotten 

Putrefied all over 
Rotten 

Percentage gain in weight from dry 
weight to pelt weight 138*0 per cent. 


(c) Report on the Finished Leather. 

With reference only to putrefactive damage. 

ust Trial, Delay Period, 8 hours 

1 Putrefied grain in Exactly the same as control and in the same 
' small spots all places 

over 

2 Slight spots of pu- Spotted with putrefaction more or less all over 

trefaction ^ 
over 
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1st Trail, Delay Period, 8 hours—^[continued), 


Hide Mark. 

Control Hides “C.” 

Delay Hides “T.” 

3 

Tender grain in 
spots 

Perfectly sound 

It It 

Heavy putrefaction all over grain surface 

4 

Spots of putrefied grain all over 

Very baAy blistered and rotten, only part of 
the bend left 

5 

6 

*1 n 

Two small spots of putrefied grain 

7 

Tender grain 

Badly putrefied on flesh side 

8 

Perfectly sound 

Putrefaction just started in the form of spots 

9 

ri *i 

of tender grain 
(Missing) 

10 

(Missing) 

(Missing). 


2nd Trial, 

Delay Period, 16 hours 

II 

Perfectly sound 

Putrefied slightly on grain 

12 

Jl 99 

Perfectly sound 

13 

VI 99 

Good with the ex¬ 

Slight tender grain 

14 

Slight putrefaction down the back bone 


ception of one 
small spot 

15 

Perfectly sound 

Badly blistered grain all over 

i6 

II II 

Perfectly sound 

17 

II II 

Fairly sound, small patches of tender grain 

i8 

II II 

Badly putrefied grain 

19 

II II 

Badly putrefied grain 

20 

II It 

(Missing). 


3rd Trial, 

Delay Period, 24 hours 

21 

Perfectly sound 

(Missing) 

22 

Sound except for 
one small blister 

Very badly putrefied in deep blisters 

23 

Perfectly sound 

Very badly blistered all over 

24 

It II 

Badly putrefied grain all over 

25 

II II 

Very badly blistered all over 

26 

II II 

One small spot of tender grain 

27 

One or two spots 
of surface putre¬ 

Badly blistered 

28 

faction, very 
slight 


Perfectly sound 

Very badly blistered all over 

29 

II II 

Almost useless, so badly putrefied on grain all 
over 

30 

II II 

(Missing). 


4th Trial. 

Delay Period, 32 hours 

31 

(Missing) 

(Missing) 

32 

Perfectly sound 

Very badly blistered, especially on the flesh 

33 

II It 

Slight tender grain 

34 

(Missing) 

(Missing) 

35 

Perfectly sound 

Very badly blistered 

36- 

Slight tender grain 

Badly blistered 

37 

Perfectly sound 

Absolutely rotten, so badly blistered 

38 

39 

Slight tender grain 
Perfectly sound 

(Missing) 

Very badly blistered, almost useless 

40 

>» II 

Perfectly sound. 


ObservaHons by the Tanner on Hides from Isiolo and Mombasa 

In making these reports on the working of the hides from the 
various trials, no mention has been made of the damage caused by 
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worm. It can be stated, however, that the control hides were 
practically free from worm damage, except in one or two cases 
where it was vety slight. 

The delay hides were badly worm damaged—the worms having 
attacked these in preference to the control hides, in spite of the con¬ 
trol hides being packed in the same bales as the delayed hides, thus 
being in contact with each other. The longer the delay period the 
more acute had been the damage to the hides by worm. 

With reference to the control hides of both tests, one has only 
to examine the reports to realise how excellently they have been 
cured. 


Summary of ResuUs of Tanning Trials 
With reference to putrefactive damage. 

(а) Condition of Hides on Arrival. —^No material differences 
were observed between the control and the delay hides from both 
Isiolo and Mombasa, with the exception that the delay hides from 
4th trial at Mombasa smelt strongly of putrefaction. 

(б) Lime Yard Report. —See following table. 

(c) Report on the Finished Leather. —^See following table. 


Delay Period. 

Control. j 


Delay. 


Perfectly 

sound. 

Slight 1 
Putreraction. 

Perfectly 

sound. 

Slight Badly 

Putrefaction. 1 Putrefied. 

jT. Isiolo, 

(h) Lime Yard Pelts 

8 hours 

10 


6 

3 

I 

16 

10 


3 

4 

3 

24 „ 

10 


2 

6 

2 

32 M 

10 


I 

6 

3 

[c) Finished leather 

8 hours 

1 

9 


4 

4 

2 

16 „ 

1 

0 

3 

5 

i I 

24 

1 8 

2 ’ 

0 

5 

' 5 

32 » 

1 ^ 

3 1 

1 

! I 

8 

11 . Mombasa. 

(h) Lime Yard Pelts 

8 hours . . 1 

I 1 

10 

0 

3 , 

1 3 

4 

16 „ 

1 10 

0 1 

3 


I 

24 » 

1 10 

0 i 

0 

3 

7 . 

32 „ 

10 

0 1 

0 

2 

8 

{c) Finished Leather 

8 hours . 

5 

1 

4 

0 

5 

3 

16 „ 

9 

I 

2 

4 

3 

24 • ■ 1 

8 

2 

0 

I 

7 

3a .. . . 

1 

6 

2 

1 

I 

1 

5 


Noie, —X2 bends of finished leather were missing at the final inspection and 
are not recorded in the summary. 
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Examination of the Finished Leather 

Samples of the finished leather were examined by the British 
Leather Manufacturers’ Research Association. They were sub¬ 
jected to microscopical investigation and physical tests, including 
resistance to abrasion, with the results given in the following 
tables. 



Notes on Terms 

AND Standards 


Micro-assessment — 




8 

= Maximum 



>5-6 

= Very good 



5.6 - 5-0 

= Good 



4-9 - 4'3 

*= Fair 



<4-3 

Poor 


Loss on dry 

<0-35 

= Good 


cd)rasion 

0-35 — 0-40 

= Fair 


(mm./min.) 

>0-40 

= Poor 


Qi$ {mins.) 

= Percentage increase in weight after soaking 

for 

Q24 (hours) 

15 minutes and 24 hours respectively. 


Free Water 

Percentage 

expressed on original sample. 

It 


represents the water which a leather will hold 


at saturation. 

I. Hides from Isiolo Trials 

(t) Results of Micro-^sessment and Abrasion Tests on Finished Sole Bends 


No. of 
sample. 

Period of 
delay before 
drying. 

Photo- 
micro* 
graph No. 

Micro- 

assess¬ 

ment. 

Average loss 
(whole thickness) 
on dry abrasion 

(mm./min.)- 

Averages. 

Control Hides 






I 

None 

G681 

47 

0‘25 



3 

i* 

G682 

6-2 

0-20 



4 

99 

G683 

5*3 

0*32 



8 

If 

G684 

5-5 

0*24 



21 

It 

G689 

5*2 

0*14 



10 

n 

G685 

5-8 

0-i6 

Micro-assess. = 

5*2 

12 


G686 

4*2 

0*19 

Abrasion == 

0*20 

26 


G690 

4*5 

0*17 



^3 

II 

G687 

6-7 

0-12 



15 

II 

G688 

4*3 

0«20 

• 


-29 

II 

G691 

5-2 

0*19 



Delay Hides 

1 





1 

8 hours 

G6g2 

4*8 

0‘i7 



3 

8 .V 

G693 

5*3 

0*14 

Micro- 


4 

8 .. 

G694 

4*1 

0-23 j 

djssess. 

Abrasion 

8 


G695 

5*4 

0*22 1 

All samples 4*8 

0*17 

21 


G700 

4*5 

o*i8 

8 hours 4-7 

• o*i8 


24 » 

G696 

4*4 

0.15 

16 „ 5-0 

0*20 

12 

24 » 

G697 

5*7 

0-16 

24 » 5*4 

0*16 

26 

24 » 

G701 

6*0 

0-17 

32 „ 4*1 

o-i 6 

13 

32 » 

G^8 

4*4 

0-17 



15 

32 „ 

G699 

4*3 

0-13 



29 

32 .. 

G702 

3*7 

0 ‘I 9 
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(ii) Results of Water Absorption Tests on Finished Sole Bends 


II9 


Sample. 


Apparent density. 

Q15 

(mms.). 

(hours). 

Free 

water. 

Percentage 
loss on 
soaking. 

pH of 
water 
extract. 

Thicknoss 

(mm.). 

Before 

soaking. 

After 

soaking. 

Control 

I 

Hides 

4-2 

1*084 

0*898 

23*6 

22*6 

39-8 

17*2 

4*66 

3 

4*0 

1*082 

0*900 

19*0 

21*3 

36*1 

14*8 

4*62 

4 

5*3 

1*062 

0*922 

18-3 

21*1 

34-2 

13-1 

4*70 

8 

4*7 

1*053 

0-893 

21*1 

21*3 

36*6 

15*3 

4*66 

10 

3.9 

1*098 

0-886 

17*2 

157 

32-9 

17*2 

4-58 

Z2 

5-0 

1*071 

0-893 

16*4 

19*3 

35-9 

16*6 

4*62 

13 

4*2 

1*100 

0*926 

20*5 

22*5 

38*2 

* 157 

4*66 

15 

4*5 

1*035 

0-866 

22*4 

23*1 

39*5 

i6*4 

4*68 

21 

4*5 

1-070 

0*910 

17*4 

19*0 

33*9 

14*9 

4*62 

26 

4*9 

1*028 

0*890 

22*8 

22*3 

35-8 

13*5 

4-62 

29 

5*0 

1*019 

0*866 

22*0 

21*1 

36*2 

151 

470 

Av'ge: 

4-6 

1*064 

0-895 

20*1 

20*8 

36-3 

15*5 

4-63 

Delay Hides 
* 1 4-4 

1 

1*049 

1 

0*865 

24*5 

23*9 • 

41*6 

17*7 

4*66 

3 

3-8 

1*053 

0*868 

19*4 

19*3 

36*8 

17*5 

4*69 

4 

• 5*5 

I *023 

0*870 

24*9 

25*6 

39*0 

13*4 

4*54 

8 

4*2 

1*152 

0*894 

16*6 

17*4 

34*2 

16*8 

4*62 

10 

4*5 

1*079 

0*908 

19*8 

18*9 

347 

15*8 

4*47 

12 

4*2 

1*052 

0*872 

I 9 -I 

20*0 

35*2 

15*2 

4-51 

• 13 

4*6 

1*098 


16*4 

18*3 

33*3 

15*0 

4*53 

15 

4*2 

1*120 

0*903 

i6-5 

18*4 

33*5 

15*1 

4‘53 

21 

4*2 

1*054 

0*868 

22*6 

21*9 

377 

15*8 

4*44 

26 

5*0 

1*050 

0*902 

21*0 


33*5 

14*1 

4*50 

29 

4*4 

1*037 

0*866 

22*2 


36*5 

i6*6 

4*47 

Av*ge: 

4*5 

1*069 

0*885 

20*3 

20*3 

36*0 

157 

4-54 


II. Hides from Mombasa Trials 


Results of Micro-assessment and Abrasion Tests on Finished Sole Bends. 


No. of 
tamiile. 

Period of 
delay before 
drying. 

Photo- 
micro* 
graph No. 

Micro- 

assessment. 

Average loss 
(whole thickness) 
on dry abrasion 
(mm./min.J. 

Averages. 

Control Hides 






2 

None 

Ggoi 

5-8 

0*18 


. 

3 

*$ 

G902, 

4*6 

0*34 



5 

»» 

G903 

6*2 

0*24 



14 


G904 

5-6 

0*29 

Micro>assess. =» 

5*6 

17 

ft 

G905 

5*2 

0-23 

Abrasion s 

0*24 

22 

»* 

G906 

6*2 

0*15 



27 

>1 


6-5 

0*31 



35 

ft 

G908 

5*4 

0*21 



40 

»* 

CJ909 

5*4 

0*20 



Delay 

Hides 




Micro- 

Abrasion 

2 

8 hours 

G910 

5-9 

0*20 

-assess. 


3 

8 .. 

G911 

5*5 

1 0*21 

All samples 5*3 

0*27 

5 

8 

G912 

5*9 

1 0*41 

8 hours 5*8 

0*27 

14 

16 „ 

G913 

4*2 

0*32 

16 „ 4*8 

0*27 

17 

16 „ 

G914 

5*3 

I 0*21 

24 » 5*1 

0*39 

22 

24 » 

G915 

4*8 

0*23 

32 „ 5*6 

0*17 

27 

24 .. 

G916 

5*3 

0-55 



35 

32 „ 

G917 

5*2 

0*15 



40 

32 „ 

G918 

6*0 

0*19 
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(w) Results of Water Absorption Tests on Finished Sole Bends 




Apparent Density. 


Q *4 

(hours). 

Free 

water. 

Percentage 

pUot 

Sample. 

Thickness. 

Before 

soaking. 

After 

soaking. 

(mios.). 

loss on 
soaking. 

water 

extract. 

Control 

2 

Hides 

3-9 

1*020 

0*886 

22*0 

24*8 

35-6 

10*8 

4-67 

3 

4-7 

1*009 

0*887 

20*4 

24*6 

34-8 

10*2 

4-67 

5 

3*9 

1*072 

0*950 

17*0 

22*5 

34-0 

11*5 

4*72 

14 

3*4 

1*039 

0*935 

23*2 

23*9 

36-5 

12*6 

4*60 

17 

3*3 

1*045 

0*881 

26*0 

25*3 

41*0 

15*7 

4*62 

22 

5-5 

0-987 

0*900 

21*4 

23*7 

32*6 

8*9 

4*59 

27 . 

4-0 

I *080 

0*927 

16*1 

20*8 

35-0 

14*2 

4*61 

35 

4-6 

1*040 

0*917 

20*2 

24*1 

36*0. 

11*9 

4*66 

40 

4-4 

1*039 

0*929 

20*2 

24*1 

34-6 

10*5 

4-64 

Av*ge: 

4-2 

1*037 


20*7 

23*8 

35*6 

11*8 

4-64 

Delay . 
2 ^ i 

Hides 

4*5 

I *070 

0*950 

19*0 

24*2 

35*3 

ii*i 

4*66 

3 

5-2 

1*003 

0-931 

22*6 

26*7 

33*8 

7*1 

4*44 

5 

4*7 

1*067 

0*939 

l6*8 

. 25*0 

37.6 

12*6 

4*36 

14 

3*5 

1*027 

0*910 

25-5 

26*2 

37*5 

11*3 

4*37 

17 

3*4 

' 1*059 

0*892 

25*1 

24*7 

40*5 

15*8 

4*30 

22 

5*5 

1 1*052 

0*959 

15*1 

23*0 

31*8 

8*8 

4*41 

27 

4-0 

' 0*993 

0*869 

19*1 

23*6 

40*6 

17*0 

4*38 

35 

4*5 

1*037 

0*946 

19*3 

23*1 

33*9 

10*8 

4*33 

40 

1 3*9 

; 1*022 

0*898 

26*2 

25*9 

35*8 

9-9 

4*28 

Av*ge; 

4*4 

1*037 

0*912 

21*0 

24*7 

36-3 

11*6 

4*39 


Very little difference, either as regards condition of fibre-structure 
as judged from photomicrographs, or quality of leather as judged 
by its resistance to abrasion, is shown in either experiment between 
control and delay hides, or between the batches of hides representing 
varying periods of delay. 

In the Isiolo experiment the average microscopical assessment 
figure for the leathers where the drying of the hides had been delayed 
for 33 hours is definitely lower than in any of the other groups, but 
the results of the abrasion tests did not suggest any loss of wearing 
quality. 

With reference to water-absorption properties, there were no 
significant differences between the leathers from the control and 
delay hides. The figures for Q15, Q24 and Free Water are within 
reasonable limits. 


Conclusions 

The results obtained in the tannery as seen in the report on 
the pelts in the limed state and also in the report on the finished 
leather, for the hides from both sets of trials (Isiolo and Mombasa) 
^owed very distinctly that putrefactive damage increased with the 
length of the delay period before dr3dng the hides, and that even the 
^ortest delay period (8 hours) observed in these trials caused 
serious damage. On the other hand the control hides which were 
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suspended for drying within 2 hours of flaying were much freer 
from putrefactive damage, but some cases of dight damage were seen 
in the finished leather, though they were not noticeable in the pelt 
stage. 

Delay under humid conditions at Mombasa appeared to be rather 
more conducive to putrefactive damage than the drier conditions 
at Isiolo. 

The laboratory examination showed little difierence between the 
leathers from the control and delay hides in respect of fibre structure 
of the corium, resistance to abrasion and water absorption. 

The effect of delay before drying is to set up putrefaction in the 
hide. Another well-marked result has been observed in these 
trials, viz. whereas the control hides were practically free from 
grub damage, or showed only slight attack, the delay hides were badly 
damaged, in spite of the fact that both control and delay hides were 
packed in the same bale for transport. The longer the delay period 
the more severe had been the grub damage. 

It would appear that the hide beetie and larvae attack hides 
showing putrefaction in preference to hides free from putrefactive 
damage. 

To sum up, these trials show that serious putrefactive damage 
may occur when there is a delay of 8 hours between flajring and 
suspending the hide for (hying, under both dry and humid climatic 
conditions. Suspension for (hying within 2 hours of flaying gives 
much greater freedom from putrefaction. 
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Paspahim dilatatum as a Fodder Crop. By R. Norvnl. Frmg. S. Afr., 
1942, 17 , 175-178. 

Hays and Hay Making in the Praine Provinces. By M. J. Tinline. 
Publ. No. 722, Dep. Agnc. Canada. Pp. 8, 9J x 6. (Ottawn: Depart¬ 
ment of Agriculture, 1941.) 

Introduced Legumes in North Queensland. By J. L. Schofield. Queensld. 
Agric. J., 1941. 66, 378-388. 

Growing Alfalfa. By H. L. Westover. Frms.* Bull No. 1722 (Re^used), 
U.S. Dep. Agric. Pp. 27, 9x6. (Washington, D.C.: Superintendent of 
Documents, Government Printing Ofdce, 1941.) Price 10 cents. 

Lucerne. Adv, Leafl No. 67, Mimst. Agric. Lond. Pp. 4, 8J- x 5^. 
(London : H.M. Stationery Office, 1941.) Price id. Gives cultural"details 
for establishing alfalfa and its value as a fodder. 

The Alfalfa Snout Beetle (Brachyrhinus ligusUct): Its Control and 
Suppression. By C. E. Palm, C. Lincoln and A. B. Buchholz. Bull. No. 
757, Cornell Agric. Exp. Sta. Pp. 50, 9x6. (Ithaca, N.Y.: Agricultural 
Experiment Station, 1941.) 

Birdsfoot Trefoil {Lotus corniculaius) and Big Trefoil {Lotus ulighwsus). 
By R. McKee and H. A. Schoth. Circ. No. 625, U.S. Dep. Agric. Pp. 
14, 9x6. (^^’’ashington, D.C.: Superintendent of Documents, Government 
Printing Office, 1941.) IWce 5 cents. 

Clover Leafhopper ( A ceratagallia sanguinolenta Prov.). By T. C, Watkins. 
Bull. No. 758, Cornell Univ. Agric. Exp. Sta. Pp. 24, 9x6. (Ithaca. 
N.Y.: Agricultural Experiment Station, 1941.) 

Oils and Oil Seeds 

Shortening. Animal and Vegetable Fats. Combination Products. Nu¬ 
tritional Values. Canad. Chem., 1942, 26, 73 - 77 . 

What Future for Babassu {Attalea funifera) ? Soap, 1941, 17 , No. 8, 
25-27, 30, Notes on the possibilities of and handicaps to the development 
of South American babassu oil, and its value in soap making. 

Ash from Coconut and Oil Palm Waste Products as a Substitute Potassium 
Fertiliser. By C. D. V. Georgi. Malay. Agric. /., 1941, 29 , 426-436. 

The Control of Black Scale {Saissetia oleae) in Olive Orchards by Calcium 
Cyanide Dusting, By A. F. Kirkpatrick. J. Econ. Ent., 1941, 34 , 772-777. 
The Cultivation of Soybeans. By J, J. du Toit. Frtng. S. Afr., 1942, 

17 , 9-16. 53. 

Fish Oils : Their Manufacture and Uses. A South African Industry with 
Great Possibilities. By C. Von Bonde. J. Dep. Comm. Industr., S. 
Afr., 1941, 4 , 187-193, 208, 

The Commercial Production of Fish Liver Oils. By E. J. Ferguson Wood. 
J. Coun. Set. In^str. Res. Aust., 1941, 14 ^ 311-314. 

Crude Sperm Oil. Brit. Stand. Spec. No. 997-1941. Pp. 16, 8|- x 5J. 
(London: British Standards Institution, 1941.) Price 25. 

A c6ra de Licuri na Bala. By G. Bondar. Rev. Chim. hidustr., Brazil, 
1941, 10 , No. 107, 16-18 ; No. 108, 11-13 ; No. 109, 10-13. Ueals with the 
history, production, extr^tion and trade of licuiy wax, derived from Cocos 
coroneda Mart 


Essentia Oils 

Java Citronella Oil. By E. Guenther. Soap, 1942, 18 , No. 2, 24-28, 
69. Botany, history and cultivation of the .citronella grasses of Java. 
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Palmarosa Oil {Cymbopogon martini). A Survey of the Production, 
Markets, and Important Characteristics of Palmarosa and Gingergrass Oils. 
By E. Guenther. Soapy 1941, 17 , No. 7, 24-27 ; No. 8, 28-30. 

Les Bois-Chypres des Antilles Fran9aises. By H. Stehl6. Bull. Agric., 
Martiniquey 1941, 10 , No. i and 2, 55-59* Aromatic woods of the French 
West Indies, Phoebe elongcUa, Cordia alliodora and Styrax glabrum. 

Fibres 

Flax Production and Development in Northern Ireland. By E. L. 
McColl. Comm. IntelL Canada, 1942, 66, 184-190. 

Harvesting the Flax Crop. By H. R. Dickinson. Tasm. J. Agric., 
1941, 12, 120-124. 

Stem-Break and Browning (Polyspora hni) of Flax in New Zealand. By 
G. T. S. BayHs. N.Z. J. Sci. Tech.y 1941, 23 , 1A-8A. 

Hints to the Jute Grower. By A. S. Gillies. Indian Frmg., 1942, 8, 
15-18. Gives a list of common faults which could be easily eliminated by 
the grower. 

The Marketing of Jute and Jute Products. Second Report of the Indian 
Central Jute Committee. Pp. 301, g} x 6. (Calcutta ; Indian Central Jute 
Committee, 1941.) Price Rs. 2 As. 8. 

Development of Nylon. By E. K. Bolton. Industr. Engng. Chem., 
Industr. Ed., 1942, 34 , 53-58. 

Report of the Council of the Wool Industries Research Association for 
the year ended September 30, 1941. Pp. 6, 9J x 6. (Torridon, Leeds: 
Wool Industries Research Association.) 

Studies on Merino Wool Production. The Standard of Production of a 
Group of Plainbodied Stud Ewes. By V. Bosman. Frmg. S. Afr., 1942, 
17 , 88-98. 

Rubber 

Abridged Annual Report of the Rubber Research Institute of Malaya 
for 1940. Pp. 19, 9i X 6 . (Kuala Lumpur: Rubber Research Institute 
of Malaya, 1941.) 

Rubber Production in New Guinea and Papua. By R. E. P. Dwyer. 
New Guinea Agric. Gaz., 1941, 7 , 169-198 ; 249-279. 

‘^Tobacco 

Report on the Operations of the Tobacco Board and the Government 
Tobacco Warehouse, Mauritius, for the year ended June 30, 1941. Pp. 15, 
gi X 6. (Port Louis: Government Tobacco Warehouse, 1941.) 

Tobacco Culture in Southern Rhodesia. Harvesting and Curing Virginia 
Tjrpe Tobacco. Bj’^ D. D. Brown. Rhod. Agric, 1942, 39 , 51-68. 

The Distribution of Potassium in Bright Leaf Cigarette Tobacco and its 
Influence on the Quality of the Leaf. By M, F. Gribbins, J. J. Reid and 
D. E. Haley. J, Agric, Res., 1941, 63 , 31 - 39 - 

Drags 

Protein-digesting Enzymes of Papa]^ and Pineapple. By A. K. Balls. 
Circ, No. 631, U.S. Dep. Agric, Pp. 9, 9x6. (Washington, D.C.; 
Superintendent of Documents, Government Printing Office, 1941.) Price 
5 cents. The preparation and present uses of papain and the prospective 
uses of bromelin are discussed. 

Salvia camosa (Dougl.). I. A Phytochemical Study. II. Camosol. By 
A. J, 'White and G. L. Jenkins. J, Amer. Pharm. Assoc., Scientif, Ed., 
i 942 » 81 , 33 “ 43 - Gives results of lie examination of the plant and facts 
relative to the chemistry of the compound camosol. 
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SCscdlaneotis Agricultural Products 

Report on the Fermentation Industries for 1941. By A. A. D. Comrie. 
(London : Institute of Brewing.) 

The Har^^esting of Gracilaria confervoides for Agar Agar. By E. J. 
Ferguson Wood and H. M. Peddie. J, Conn. Sci. Industr. Res. Aust., 1941, 
14 , 315-316. 

A Cheap and Efficient Honey Extractor. By V. E. Dalpadado. Trap. 
Agnc., Ceylo^h i 94 i» 97 , 132 - 134 - 

Extraction and Preservation of Rock Bee Honey. By M. C. Cherian and 
S. Ramachandran. Indian Fvmg., 1942, 3 , 24-25. 

Livestock and Animal Products 

Annual Report of the Imperial Veterinary Research Institute, Mukteswar 
and Izatnapr, for the year 1939-40. Pp. 61, 9^ x 6|. (Delhi: Manager 
of Publications, 1941.) Price Re. i As. 10. 

A Further Survey of Some Important Breeds of Cattle and Buffaloes in 
India. By F. Ware. Misc. Bull. No. 54, Imp. Conn. Agric. Res., India. 
Pp. 16 -f 21 plates, 9^ X 7J. (Delhi: Manager of Publications, 1942.) 
Price Re. i As. 4. 

Report of the Civil Veterinary Department, Burma, for the year ended 
March31,1941. Pp. 30, 9i X 6J. (Rangoon: Superintendent, Government 
Printing and Stationery, 1941.) Price Re. i As. 4. 

Report of the Chief of the Bureau of Animal Industry, United States 
Department of Agriculture, 1941. Pp. 92, 9x6. (Washington, D.C. : 
Superintendent of Documents, Gk>vemment Printing Office, 1941.) Price 
10 cents. 

Report of the Chief of the Bureau of Dairy Industry, United States 
Department of Agriculture, for the year ended June 1941. Pp. 51, 9x6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1941.) Price 10 cents. 

Dairy Cattle Breeds. By A. B. Nystrom. FrmsJ Bull. No. 1441 
(Revised) U.S. Dep. Agric. Pp. 34, 9x6. (Washington, D.C.: Superin¬ 
tendent of Documents, Government Printing Office, 1942.) Price 10 cents. 

Buttermaking on the Farm. Fnbl. No. 603, Dep. Agric., Canada. 
Pp* 13* 9 i X 6 ^. (Ottawa : Department of Agriculture, 1941.) 

Canadian Creamery Buttermaking. Puhl. No, 723, Dep. Agric., Canada. 
Pp. 32, gi X 64. (Ottawa : Department of Agriculture, 1941.) 

The Progress and Present Position of Research on Cheese Starters in New 
Zealand. By H. R. VTiitehead and G. J. E. Hunter. N.Z. J. Sci. Tech., 

1941, 28 , 40A-46A. 

Preventing Off-flavours in Dried VTiole Milk. By E. L. Jack and J. L. 
Henderson. Food Industr., 1942, 14 , No. 3, 50-52. 

War-Time Rations for Pigs. Report of Experiments with Mangolds and 
Biscuit Waste, Fodder Yeast, Urea and Dried Skim ]Milk. By R. Brande 
and A. S. Foot, /. Agric. Sci., 1942, 32 , 70-84. 

The Place of Hogs on Ontario Farms. By F. H. Gorsline and H. K. 
Leckie. Fuhl. No. 725, Dep. Agric., Canada. Pp, 32, gj x 6J. (Ottawa: 
Department of Agriculture, 1941.) 

Diseases and Parasites of Poultry. By H. Bunyea and E. E. Wehr. 
Frms.* Bull. No, 1652 {Revised), U.S. Dep. Agric. Pp. 82, 9^ X 6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1941.) Price 15 cents. 

Note on an Experimental Kiln for the Smoke-curing of Fish. By E. W. 
Hicks, M, C. Taylor and E. J. Ferguson Wood. J. Couni. Sci. Industr, Res. 
AusU, 1941, 14 , 308-310. 

Fish Canning in Australia. By E. L. Ferguson Wood. Food Manuf., 

1942, 17 , 28-29, 41. Relates to experiments to determine the most satis¬ 
factory Australian fish for canning. 
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Investigations on the Manufacture of Box and Willow Sides. Part I. 
By B. M. Das and U. N. Dutt. BtdL No, 96, Dep, Industr. Bengal. Pp. 
S3* 9 i X 6. (Alipore : Superintendent, Gk)vemment Printing, 1941.) Price 
As. 12. An account of experimental work at the Bengal Tanning Institute. 

The Curing of Calfskins. By M. Dempsey, M. E. Robertson, A. E. 
Caunce and W. R. Ga3rthwaite. J. Int. Soc. Leath. Chem.^ 1942, 1-15. 

FORESTRY 

General 

Annual Report of the Imperial Forestry Institute, University of Oxford, 
for 1940-41. Pp. 20, 8^ X 5i. (Oxford: Imperial Forestry Institute, 

1941.) 

Report on the Forests Department, Western Australia, for the year 
ended June 30, 1941. Pp. 20, 13 x 8. (Perth : Government Printer, 1941.) 

Report of the Minister of Lands and Forests, Fish and Game, of the 
Province of Quebec, for the year ended June 30, 1940. Pp. 215, 9^ x 
(Quebec : King s Piinter, 1941.) 

Report of -Sie Conservator of Forests, Ceylon, for 1940. Pp. 7, 9I x 6. 
(Colombo : Government Record Office, 1941.) Mce 15 cents. 

Annual Report of the Superintendent, i^tanical and Forestry Depart¬ 
ment, Hong Kong, for the year 1940-41. Pp. 7, 12 x 7^, (Hong Kong: 
Government Press, 1941.) Mce 30 cents. 

Report on Forest Administration in the North-West Frontier Proviuce 
for the year ending March 31, 1940. Pp. 83, 9^ x 6. (Peshawar; Govern¬ 
ment Stationery and Printing, 1940.) Price Rs. 3 As. 12. 

Annual Report of the Division of Forestry, Department of Agriculture 
and Forestry, Union of South Africa, for the year ended March 31, 1941. 
Pp. 18, 13 X 8. (Pretoria: Government Printer, 1941.) Price is. 

A Guide to the Control of Termites for Forest Officers. By C. F. C. 
Beeson. Indian For. Rec. [New Series) EntomoL, 1941, 4 , No. 2. Pp. 
90* X 5^. (Delhi: Manager of Publications, 1941.) Price Re. i As. 2. 

The Inlxoduction of Pines into Nyasaland. By J. B. Clements. Nyasald. 
Agric. Quart. 1941, 1 , No. 4, 5-15. 

Fused Needle Disease of Pines. By W. Neilson-Jones. Emp. For. 
1941, 80 , 151-161. 

Timber 

B^sa (Ochrof^ spp.). For. Absts., 1942, 3 , No. 4, 273-277. Botanical 
identity, utilization of Uie wood, regeneration and sylviculture, growth and 
yield and discussed. 

The Card Sorting Method Applied to the Identffication of the Commercial 
Timbers of the genus Eucalyptus. By H. E. Dadswell and A. M. Eckersley. 
J. Coun. Sci. Industr. Res. Ausf., 1941, 14 , 266-280. 

Experiments on the Air-seasoning and Notes on the Passing of Sal 
[Shorea robusta] sleepers. By M. A. Rehman. For. Bull. No. 97, For. Res. 
Inst. India. Pp. 25, 9| x 7^. (Delhi: ]VIanager of Publications, 1941.) 
Price As. 7. 

Resistance of Australian Timbers to Attack by Marine Borers, By 
H. B. Wilson. J. Coun. Sci. Industr. Res. Aust., 1941, 14 , 263-265. 

Resistance of [Malayan] Timbers to ^Marine ]^rer (Teredo and Martesia 
spp-) Attack. By F. S. Walker. Malay. Forester, 1941, 10 , 145-149. 

Properties, Preparation and Testing of Helve and Tool Handle Timbers. 
By y. D. Limaye. For. Bull. No. 99, For. Res. Inst., India. Pp. 13, 
9 i X 7J. (Delhi: jManager of Publications, 1941.) Price As. 8. 

^ An Indirect-heated, Internal-fan Furnace Kiln (Blower-cum-Fumace 
Kiln) for Drying Packing-case Timbers. By M. A. Rehman and Inder Kishen 
Kapur. For. Bull. No. 98, Util. (New Ser.) For. Res. Inst. India. Pp. 7, 
9 i X 7i. (Delhi: Manager of Publications, 1941.) Price As. 5. 
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A Quantitative Investigation of the Steeping Method for the Preservation 
of Timber. A Modem Application of an Old Process to Australian Mine 
Timbers. By H. B. Wilson and J. N. Gregory. /. Coun. Sci. Iifiditstr, 
Res. Atist., 1941* 14 , 281-287. 

Gums and Resins 

Production of Naval Stores. Misc. Puhl. No. 476, U.S. Dep. Agric. 
Pp. 10, 9x6. (Washington, D.C.: Superintendent of Documents, Govern¬ 
ment Printing 0 £&ce, 1942.) Price 5 cents. 

A Few Notes on Pontianak Copal (Agathis alba). By E. H. Davies. Oil 
Col. Tr. 1942, 101 , 162-165. Deals with the solubility and compatibility 
of the resin known as ponti-manilla. 


IMPERIAL INSTITUTE 

CONSULTATIVE COMMITTEE ON INSECTICIDE 
MATERIALS OF VEGETABLE ORIGIN 

QUARTERLY BIBLIOGRAPHY ON INSECTICIDE 
MATERIALS OF VEGETABLE ORIGIN, NO. 18 

(January to March 1942) 

Prepared in collaboration with the Imperial histitute of Entomology and 
the Department of Insecticides and Fungicides, Rothamsted Experim&ntal 
Station. 


GENERAL 

Ann. Rep. Dep. Agric., Queensland, 1940-41, p. 7. Refers to use of 
nicotine dusts for control of banana rust thrips, and to experiments with 
paraffin-pyrethrum spray for treating insect infestation of stored pea-nuts. 

Rep. Mimst. Agric. Canada for year ending March 31, 1941, pp. 46-48. 
Nicotine sulphate, pyrethrum powder, or pyrethrum extracts in combination 
with suitable wetting agents gave control for the mullein leaf bug, an apple 
pest in Nova Scotia. References to the use of nicotine in sprays against 
codling moth—^not so efiEective as lead arsenate; satisfactory against eye- 
spotted budmoth ; “ fixed-nicotinemixture developed which is effective 
and easy of removal from fruit at harvest; diesel oil emulsion and powdered 
deiris root against the European red mite. 

Experiments with Insecticides in 1940. Ann. Rep. Nova Scotia Fruit 
Growers* Assoc., 1940, pp. 29-33. Experiments with various oil and nicotine 
sprays alone or in combination with derris and other materials applied to 
dormant trees indicated that no single material or combination was equally 
effective in control of orchard insects. 

Rep. Dep. Agric. Nova Scotia, 1940, pp. 83-93. (Amer. Chem. Absts., 
1942, No. I, 209.) Nicotine, pyrethnim and derris spra3rs in combination 
with a wetting agent gave good control of the muUein bug. 

Ann. Rep. East African Agricultural Research Station, Amani, for 1940. 
References to work on MiUeUia sp. and Derris, pp. 5, 15, 17. 

Rep, S. Carolina Exp. Sta., 1939-40, pp. 60-^, 121-127. Describes 
experiments on the control of the tomato fruitworm Heliothis armigera with 
various insecticides including derris. {R.A.E., 1942, 30 , A, Pt. i, 42-43.) 
Also with pyrethrum and rotenone against the com earworm; nicotine, 

10 
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derris or cube tested to control aphids on cotton; rotenone superior to 
nicotine. 

Bulletin of the Baxtlett Tree Research Laboratories, Stamford, Con¬ 
necticut, 1939. Records experiments on the control of Phytomyza ilicicola 
with lead arsenate and nicotine sulphate sprays, club gall of dogwood with 
cube spray and insects on rhododendrons with nicotine. (R. A,E,, 1941, 29 , 
A, Pt. 12, 606.) 

Report on Insect Investigations for the 1938 Season. BulL No. 433, 
Conn. Agric. Exp. Sta., pp. 186-193- (R^A.E., 1942, 80 , A, i, 40.) 
Experiments on shade-grown tobacco with dusts and sprays containing cube 
or pyrethrins against Epitrix citcumeHs and Frankliniella fusca described. 

Entomological Progress No. 2. Bull. No. 323, Louisiana Agric. Exp. Sia., 
1940. {R.A.E., 1941, 29 , A, Pt. 12, 599.) Dusts of nicotine, derris or 

pyrethrum less effective tiian arsenicals or ciyolite for control of com silk 
beetle; derris dust gave little control of Colias eurytheme on lucerne, etc.; 
derris or cube dust satisfactory against Mexican bean beetle; pyrethrum, 
rotenone or nicotine sulphate added to soap spray only slightly increases 
control of pentatomids attacking tomatoes ; nicotine-lime dust for control of 
squash bug. 

Report of the Massachusetts Ag^cultural Experiment Station for 1939. 
(R.A.E., 1942, 80 , A, Pt. 2, 76.) Nicotine sulphate emulsion or derri§ spray 
reduced the irifestation of squash by the borer Melittia saiyriniformis but 
dusts not so effective; cube wdth talc and a rotenone dust effective agai^t 
the beetles on cucumbers; tests also carried out with control of onion thrips 
with nicotine sulphate, rotenone and derris, against potato aphis with nicotine 
sulphate, on the European com borer with derris and cube, and red spider 
on roses under glasshouse conditions with derris and cube. 

Report of the Cranberry Station, East Wareham, Massachusetts, for 1939, 
pp. 33-38. (R.A.E., 1942, 80 , A, Pt. 2, 75.) Dusting with derris or mixtures 
of derris and pyrethrum failed to control the larger larvae of Lymqntria 
dispar \ sprays and dusts of rotenone-containing materials satisfactory 
against Mimola vacdnii; derris dusts used for control of Rhopohoia and 
Ophiola. 

Ann. Rep. New York Agric. Exp. Sta, for the year ended June 30, 1941. 
Fruit and vegetable insect investigations involving the use of nicotine, derris 
and p3n:ethnim are detailed; for aphids on hops nicotine sulphate successful; 
dust comprising proprietary compound, sulphur and derris effective against 
downy mildew, red spider and Mexican bean beetle on lima beans. 

Progress of Agricultural Research in Ohio, 1937-38. Bull. 600, Ohio 
Agric. Exp. Sta., 1939, p. 30. (R.A.E., 1942, 80 , A, Pt. 2, 53.) Dusts 

containing derris, pyrethrum powder and those impregnated with pyxethmm 
extract were tested against Pieris rapes on cabbage. 

Field Studies of Insecticides Used to Control Cabbage Caterpillars in the 
South. By W. J. Reid, C. E. Smith, I. B. Reed, and W. A. Thomas. Tech. 
Bull. No. jBz, U.S. Pep. Agric., 1941. The materials tested consisted of 
various dilutions of derris powder, pyrethrum powder, hellebore, tobacco 
dust, and a number of inorganic compounds. Derris dust gave the most 
satisfactory results. 

Experiments on Controlling the Rice Borer with Insecticides, i. Field 
Experiments with various kinds of Dosages of Insecticides. By K. Kuwazuka, 
K. Ogusa and N. Ando. Extra Rep. Aichi Agric. Exp. Sta., Japan, 1940. 
(R.A.E., 1942, 80 , A, Pt. I, II.) Refers to results obtained with nicotine 
and with pyrethrum against Chile simplex. 

Studies on Pyraustia nubilalis Hubner attacking the Cotton Plant. By 
M. Koo. Yamanashi Agric. Exp. Sta., Japan, 1940. [R.A.E., 1942, 80 , 
A, ]^. I, 16.) Derris and tobacco tested for prevention of oviposition; not 
satisffustory. 

Control Experiments with Penthaleus heematopis Koch, which occurred in 
Ibarugi Prefecture. By I. Tamura. Agric. and Hort., Japan, 1940, 15 , 
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2280-2286. {R.A.E., 1942* 30 , A, Pt. I, 10,) Sprays of soap solution con¬ 
taining p}T:ethnim, denis, nicotine sulphate, or fish oil effective in killing the 
mites. 

On the Chestnut Bark IVIiner Acrocercops sp. By A. Kawada and H. 
Suenaga. Oyo Kontyu, Tokyo, 1940, 2 , No. 6, 240-255. {R.A,E„ 1942, 

30 , A, Pt. I, 16.) Nicotine sulphate or p3n:ethrum and soap recommended for 
control. 

Laboratory Control Studies on the Greenhouse Thrips Heliothnps 
hcsmoYrlioidalis. By B. R. Bartlett and C. O. Persing. J. Econ. Ent., 1941, 
34 , No. 6, 760-766. P3n:ethrum, nicotine sulphate, nicotine-bentonite mixture 
and denis extract were among the products tested. 

Control of the American Strawberry LeafroUer during 1939. Bienn, Rep, 
Kansas Hoyt. Soc., 1940, 45 , .181-186. (R.A.E., 1941, 29 , A, Pt. 12, 633.) 
Experiments with nicotine sulphate and pyrethrum. 

A Flower-spot Disease of Cultivated Azaleas. By F. Weiss and F. F. 
Smith. Ctrc. No. 556, U.S. Dep. Agric., 1940. (R. A.E., 1942, 30 , A, Pt. 2, 
50.) Standard contact dusts containing derris, p5rrethrum or nicotine 
sulphate had no effect on insects which transmit the disease ; most favourable 
results obtained with a bait containing cane-sugar and derris powder on 
tartar emetic. 

Culture, Diseases and Pests of the Box Tree. By F. Weiss and L. G. 
Baumhofer. Frms*. Bull. No. 1855, U.S. Dep. Agnc. Nicotine sulphate 
sprays and derris sprays recommended. 

Mushroom Pests and Their Control. By A. C. Davis. Circ. No. 457 
(Revised), U.S. Dep. Agric., 1941, pp. 17-18, 25, 26. Use of pyrethrum 
dusts and drenches for mushroom fly and meal moth control and nicotine- 
lime dust against springtails. 

The Control of Tomato Pests. By W. J. S. Sloan. Queensld. Agnc. J., 
1941, 56 , 277-294. Nicotine dust checks jassids, and aphids are controlled 
by nicotine dust or spray; derris spray of some value against nymphs of shield 
bugs and nicotine dust against the bugs; nicotine and p3rrethrum partially 
effective against the Rutherglen bug. 

The Turnip Aphid in the Southern States and Methods for its Control. 
By N. Allen and P. K. Harrison. Frms\ Bull. No. 1863, Agnc., 

1941. Dusts of derris or cube or of nicotine sulphate are recommended and 
good results obtained with a spray of finely ground derris or cube root. 
{R.A.E., 1941, 29 , A, Pt. 12, 596.) 

Pea Aphid Control in Oregon, By K. W. Gray and J. Schuh, Btdl. No. 
389, Oregon Agnc. Exp. Sta., 1941. (Exp. Sta. Rec., 1941, 85 , No. 6, 791.) 
Materials test^ included dusts containing rotenone, pyrethrins, nicotine ; 
one containing rotenone and soybean oil most effective for control. 

The Pistole Case-bearer and Its Control in Pennsylvania Orchards. By 
H. M. Steiner and H. N. Worthley. Bull. No. 406, Pennsylvania Agric. 
Exp. Sta., 1941. Midsummer sprays of oil-nicotine or nicotine-penetiol 
efi&cadous ; two early applications of cube powder most effective. 

Solving Utah Canning Crop Problems. PuU. Utah Agric. Coll. Ext. 
Serv., 1941. (R.A.E., 1941, 29 , A, Pt. 12, 630.) Rotenone dusts and treat¬ 
ment with nicotine vaporiser effective for the control of pea aphid; tobacco 
dust gave fair results against the tomato fruit worm. 

Toxicants Used wifii Petroleum Oil Sprays for Deciduous Fruits. By 
L. M. Smith. J. Econ. Ent., 1941, 34 , No. 6 , 844-851. Reviews the position 
with regard to nicotine, anabasine, pyrethrins I and II, rotenone, rotenoids, 
quassia and veratrin alkaloids. 

Matmals Added to Oil Spray to Increase Its Effectiveness in Citrus Pest 
Control. By W. Ebding. J. Econ. Ent., 1941, 34 , No. 6, 829-837. I^eth- 
nim, nicotine, rotenone-beaxing powders, rotenone and total extractives of 
rotenone-bearing plants mention^. 

Relative Effectiveness of Acid Lead Arsenate and other Materials as 
Stomach Poisons for the Larvae of the Japanese Beetle (Popillia japonica). 
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By W. E. Fleming. Tech, Bull, No. 788, U.S. Dep. Agnc, Denis, hellebore, 
mowrah meal, pyrethrum and rotenone were tested and it was apparent that 
these matenals have no practical value as substitutes for acid lead arsenate 
in the soil. 

Efiect of Wetting Agents in increasing the Efficiency of Sprays used m 
Control of Japanese Beetle. By G. F. McKenna and A. Hartzell. Contr, 
Boyce Thompson Inst., 1941, 11 , No. 6, 465-471. (R.A.E., 1941, 28 , A, 

Pt, 12, 595.) Sprays containing pjnrethrum resin or rotenone were experi¬ 
mented with. 

list of Publications and Patents of the Division of Insecticide Investiga¬ 
tions, United States Department of Agriculture, for the period January i, 
1940, to December 31, 1941. 

The Analysis of Toxicity Tests on Mixtures of Poisons. By D. J. Finney. 
Ann. Appl. Biol., 1942, 29 , No. i, 82-94. 


ALKALOID-CONTAINING MATERIALS 

Tobacco Products, including Nicotine and Nicotine Derivatives 

Nicotine. A Product of Tobacco. By G. M. Ward. Puhl. No, 730, Dep. 
Agnc. Canada, Discusses the preparation and extraction of nicotine on a 
commercial basis, its use as an insecticide and the extent of the domestic 
market for nicotine products. 

Ann. Rep. Dep. Agric. Ceylon, 1939, p. D20. {R,A.E., 1941, 29 , A, Pt. 
12, 594.) Nicotine sulphate and soap gave control of leaf-mining larvae of 
Aristotelia sp. attacking soy beans. 

Ann. Rep. Del. Agric. Sta., 1940, Bull. No. 227, pp. 30-34. Refers to 
experiments on the use of nicotine sulphate as an ovicide of ^e plum curculio. 
(R.A.E., 1942, 80 , A, Pt. I, 38.) 

Report of the Hawaii Agricultural Experiment Station for 1940, pp. 
38-45. Nicotine sulphate recommended for inclusion in routine spray for 
insects attacking potatoes. 

The Pros and Cons of Nicotine Sprays in the Apple Schedule. By D. B. 
Perrine. Illinois St. Hort. Soc. Trans., 1940, 74 , 159-164. 

The Celery Fly. Adv. Leap. No. 87, Mtnist. Agnc. Lond,, p. 2. Nicotine 
vash recommended for control of larra. 

Codling Moth Studies in North-east Kansas and North-west Missouri 
during 1939* Bienn, Rep. Kansas Hort, Soc,, 1940, 45 , 187-196. [R.A.E., 
1941, 29 , A, Pt. 12, 633.) Describes field tests carried out with nicotine- 
b^tonite sprays. 

A New Kind of Codling Moth Control. By A. Van Alstyne. Proc, N. Y. 
St. Hoft. Soc., 1941, 86,328-330. (R.A.E., 1941, 29 , A, Pt. 12, 96.) Nicotine 
included in the sprays. 

Dusting and Spra^dng for the Control of Insect Pests of the Irish Potato. 
By J. R. Eyer and J. V. Enzie. Bull. No. 266, New Mexico Agnc. Exp. 
Sta., 1939. [R,A.E., 1941, 29 , A, Pt. 12, 638.) Nicotine sulphate sprays 

used against the nymphs and adults of Empoasca ahrupta. 

Observations on the Biology and Control of the Treehopper Heliria 
presalta Fowler in the Orchards of the Pacific Northwest. By M. A. 
Yothers and P. B. Allen. Circ, No. 606, U.S. Dep. Agric, Nicotine sprays 
effective. 

Millipedes and Centipedes, Adv. Leap. No. 150, Mtnist. Agric. Lond. 
Refers to use of nicotine for control in glaskhouses. 

The Sugarcane Borer. By J. W, Ingram and E. K. Bynum. Frms*. Bull. 
No. 1884, U.S. Dep. Agric., p. 16. Dual-fixed nicotine failed to give satis¬ 
factory control of Diatrcea saccharalis, 

A possibilidade da ■transmissSo de doencas de virus pelas pulverisagoes 
com extractos de fumo. By K. Silberschmidt and M, Kramer. Biologico, 
I 94 if 7 , No. 8, 207-215. Abst. in Rev. Appl. Mycol., 1942, Pt. 2, 102. 
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The possibility of virus disease transmission by spraying -wdth tobacco 
extracts. 

Insects which Attack the Redbud. Bienn. Rep, Kans, Hort, Soc,, 1940. 
46 , 239-242. {R,A,E,, 1941, 29 , A, Pt. 12, 635.) Nicotine sulphate recom¬ 
mended for control of aphids. 

INSECTICIDE IMATERIALS CONTAINING ROTENONE AND 
ALLIED SUBSTANCES 

General 

Fiftieth Annual Report of the Washington Agricultural Experiment 
Station for the 5-ear ended June 30, 1940, pp. 42-47. (R.A.E., 1941, 29 , 

A, Pt. I, 640.) Spray containing lead arsenate and rotenone no more efiective 
against codling moth than lead arsenate alone; rotenone effective against 
mites in orchards ; infestation by the cherry fruitworm reduced b}- rotenone 
sprays but did not control the flies. 

Report of the Chief of the Of&ce of Experiment Stations, United States 
Department of Agriculture, 1941. p. 6-7. Refers to the progress of 
research carried out on the production of insecticides, especially derris and 
lonchocarpus. 

The Problem of the Evaluation of Rotenone-containing Plants. VI. 
The Toxicity of l-EUiptone and of Poisons Applied Jointly, with further 
observations on the Rotenone Equivalent Method of Assessing the Toxicity 
of Derris Root. By J. T. Martin. Ann, Appl, Biol,, 1942, 29 , No. i, 69-81. 

Kerosene-Rotenone Spray for Red Sc^e. By H. J. Quayle. Calif, 
Citrog., 1941, 26 , No. ii, 319. (Exp, Sta. Rec„ 1942, 86, No. 2, 218.) 

Rotenone and Oil Spra5rs : Some Observations on Use of Toxic Materials 
in Control of Scale Pests. By I. G, McBeth and J. R. Allison. Calif, Ciirog,, 
1941, 26 , No. 10, 282, 310-311. (Exp, Sta, Rec,, 1942, 86, No. 2, 218.) 

Observations on Rotenone and Oil Sprays for Red Scale. By I. G. McBeth 
and J. R. Allison. Citrus Leaves, 1941, 21 , No. 8, 7-8, 26. (A^ner, Chem, 
Ahsts,, 1942, 36 , No. I, 210.) 

Solubilizers for Petroleum Oils and Extracts of Rotenone-bearing Roots. 
By J. F. Kagy and A. M. Bo5’'ce. J, Econ, Ent., 1941, 34 , No. 6, 804-811. 

The Value and Relative Effectiveness of Preparations of Rotenone, Derris 
Powder and Cube Powder as Larvicides for Cattle Grubs. B}^ C. E. Smith, 
E. Livengood and I. H. Roberts. /. Amer, Vet, Med. Ass., 1941, 99 , No. 
776, 391 - 394 * (R-A.E., 1942, 30 , B, Pt. i, 10.) 

The Alfailfa Snout Beetie. Its Control and Suppression. By- C. E. Palm, 
C. Lincoln and A. B. Buchholz. Bull. No. 757, Cormll Agric. Exp. Sta., 
p. 32. Rotenone dusts tested but best control obtained with poisoned baits. 

The Citrus Bud Mite, Eriophyes sheldoni Ewing. By A, M. Boyce and 
R. B. Korsmeier. J, Econ. Ent., 1941, 34 , No. 6, 745-756. Oil sprays con¬ 
taining rotenone only fairly elective against citrus bud mite or citrus red 
mite but satisfactory in black scale control. 

The European Earwig, By S. E. Crumb, P. M. Eide and A. E. Bonn. 
Tech, Bull. No. 766, U.S. Dep. Agric., pp. 50-58. Refers to various products 
including rotenone used as attractants and poisons in experiments. 

Studies on the Importance and Control of the Tobacco Flea Beetle. By 
N. Allen. Rep. S. Carolina Exp, Sta., 1939-40, pp. 131-138. Cube or denis 
tested and gave satisfactory results. (JR. A.E., 1942, 30 , A, Pt. i, 44.) 

Effect of Soft Glass on the Melting Point of Rotenone. By H. A. Jones. 
Industr, Eng. Chem,, Anal. Ed., 1941, 13 , 819. (Amer. Chem. Absts., 1942, 
36 , No. I, 210.) 

Derris 

Report to the League of Nations on the Administration of the Tenitor5' of 
New Guinea from July i, 1939, to June 30, 1940. Brief reference to the 
extension of the cultivation of Derris ellipUca in New Guinea. 



BULLETIN OF THE IMPERIAL INSTITUTE 


136 

Notes on Agricultural Development in British Guiana, by the Inspector- 
General of Agriculture in the West Indies. Legis. Coun. Pap, No, 7, 1941, 
Brit. Guiana, p. 24. Possibility of cultivating derris on the pegasse soils 
of the Pomeroon referred to. 

Report of the Minister of Agriculture, Ontario, for 1940-41. Refers to 
promising results obtained by spra3dng sweet com with derris (4 per cent, 
rotenone) for the control of the com borer. 

Dutch Indies Derris Root. Ch&m, Tr. /., 1942, 110 , 154. Area under 
cultivation and exports for 1939 and 1940. 

Derris in Guatemala, Chem, Tr. 1942, 110 , 306. Experiments being 
carried out. 

Draagstof voor derrispoeder. By F. A. T. H. Verbeek. Bergcultures, 
1941, 16 , 1493-1497. Carriers for derris powder are discussed. 

A Review of Some Recent Entomological Investigations and Observations. 
By C. H. Corbett and H. T. Pagden. Malay, Agric. 1941, 29 , No. 9, 
347-375. Refers to work carried out on spraying and dusting technique 
with derris. 

Studies on the Control of Cabbage Caterpillars with Derris in the South. 
By W. J. Reid, C. E. Smith, L. B. Reed and C. O. Bare. Circ. No. 615, 
U. S. Dep. A^ic. 

Boll "Weevil and Cotton Aphid Control by Use of Derris in Combination 
with Calcium Arsenate. By C. F. Rainwater and F. F. Bondy. J. Econ. 
Efit„ 1941, 34 , No. 6, 733 - 735 - 

Action of Derris and Rotenone on the Firebrat [Tkermobia domesUca 
Packard). By C. H. Richardson and E. J. Seiferle. J. Econ. Ent., 1941, 
34 . No, 6, 860-861. 

Bestrijding van Helopeltis in Thee door middel van Derrisstuifmengsels. 
By F- A. T. H. Verbeek. Bergculiures, 1942, 16 , 30-32. Control of Helopeltis 
on tea by dusting with derris mixtures. 

Notes on the Oriental Migratory Locust {Locusta migratoria manilensis 
Meyer) with special reference to its Solitary Phase and Breeding Place on 
Outbreak Area. By F. Q. Otanes. Philipp, J, Agric,, 1940, 11 , No. *4, 
331-353- ( 12 . A.E,, 1942, 80 , A, Pt. 1,19.) Fine derris dustleih^ to hoppers 
and adults. 

Derris Dust for Control of Cucumber Insects. By C. Lyle. Miss. Farm 
Res., 1940, 8, No. 4, 1940. {R.A.E., 1941, 29 , A, Pt. 12, 647.) 

Lonchocarpus 

Susceptibility of Resistant and Non-resistant Strains of the California 
Red Scale to Sprays of Oil and Cube Resins. By A. W. Cressmann. /. 
Econ. Ent., 1941, 34 , No. 6, 859. 

PYRETHRIN-CONTAINING MATERIALS 

Breeding Pyrethrum for Insecticides. By B. M. Greener. Proc. Lenin 
Acad, Agric, Sci, U.S.S.R,, 1941, No. 6, 13-16. [Plant Breed. Ahsts., 1942, 
12 , No. I, 371.) 

Cultuuraanwijzingen voor Pyrethrum. Landhouw, 1941, 17 , 255-257. 
[Hort, Absts., 1941, U, No. 4, 327.) The cultivation of pyrethrum with 
special reference to Java. 

Reports of the Bulgarian Agricultural Association, for 1937 I 93 ^* 

Ze^rdedelic, Sofia, 1938, 42 , No. 4, 5-31; 1939, ^ No. 4, 1-25, [Plant Breed, 
Absfs., 1942,No. 1, 16-17,) Summarises the research work carried out on 
pjTrethrum breeding. 

Har\^esting Pyrethrum Flowers. By H. C. Arnold. Rhod. Agric. J., 
1941. 38 ,597-598. 

Pyrethrum in South Africa, Foreign Comm. Wkly, 1942, 6, No. 5, 17. 
Note on the imports of pyrethrum into the Union of South Africa. 
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Lethal EfEects of Contact Insecticides upon Insect Eggs. I. Pyrethrin. 
By H. Mori. Oyo Dobuts. Zasshi, Tokyo, 1940, 12 , No. 5-6, 209-214. (J?. A,E, 
1942, 30 , A, Pt. I, 17.) Describes tests on eggs of Chilo simplex. 

The Use of P3n:ethruni Powder in Colloidal Solution as a Lar\ncide. By 
H. M. Jettmar. Chm. Med. J., 1941, 59 , No. 6, 565-569. (R.A.E., 1942, 
30 , B, Pt. I, 16.) Tested on larvae and pupae of Culex and Aymigeres. 

The Control of Ants. By G. J. Broehuysen. Frmg. S. Afr., 1941, 16 , 
23-26, 28. [R.A.E., 1942, 30 , A, Pt. 2, 88.) Spra3dng with atomised mixture 
of p3Tethrum and kerosene recommended for control ling the bro\vn house 
ant, and soapy water containing o*i per cent, pyrethrum extract for dealing 
with the nests of Camponotus. 

On the Control of Adelges japonicus Monzen. By M. Inouye. Giro. 
Hokkaido For. Exp. Sta., Japan, 1940. {R.A.E., 1942, 30 , A, Pt. i, 14.) 

Use of p3n:ethrum with emulsions of petroleum oil elective. 

Non-arsenical Dusts for Cauliflower and Cabbage Worm Control on Long 
Island. By H. O! Huckett. Bull. No. 695, N. Y. Agric. Exp. Sta. {R.A.E., 
1942, 30 , A, Pt. 2, 59.) Pjurethrum dusts easier to apply successfully than 
impregnated pyrethrin dusts. 

Bed-bug Insecticides. Chem. and Drug., 1942, 137 , 355. Formulae 
recommended by the Bed-bug Infestation Committee of the Medical Research 
Council for use in air-raid shelters. Includes a pyxethrin-in-kerosene spray. 

Clover Leafhopper ( AceratagaMia sangui'nolenta Prov.). By T. C. Watkins. 
Bull. No. 758, Cornell Agric. Exp. Sta., 1941. {Exp. Sta. Rec., 1942, 86, 
No. 2, 217.) Bordeaux and pyrethrum spray satisfactory, also pyrethrum 
dust effective for control. 

Ann. Rep. Colorado Exp. Sta., 1939-40. (R.A.E., 1941, 29 , A, Pt. 12, 
597.) Refers to the effectiveness of p3n:ethrum dust against the squash bug 
Anasa tristis. 

Poison for Silverfish. E. Afr. Agric. J., 1942, 7 , 126. Pyrethrum 
effective. 

Treatment of Scabies and Pediculosis with Pyrethrum. By D. N. Roy, 
G. M. Ghosh and Sir R. N. Chopra. Indian Med. Gas., 1941, 76 , No. 6, 
333 - 335 * 1942, 30 , B, Pt i, i.) 

OTHER INSECTICIDE MATERIALS OF VEGETABLE ORIGIN 

Insecticide Suitable for Combatting Japanese Beetles, etc. By I. M. 
Colbeth. Amer. Chem. Absis., 1942, 36 , No. i, 212. Made from the distillate 
obtained by dry-distillation of castor oil. 

Estudo qulmico do oleo pardo (Essencia de Myrocarpus sylvestris). Em- 
prego em perfumaria, em medicina e como insecticida. By A. Machado. 
Rev. Quim, Industr., Brazil, 1941, 10 , No. 112, 14. An essential oil, used 
as an insecticide. 


BOOK REVIEWS 

Books for review should he addressed to The Editor,** Bulletin of 
the Imperial Institute, Soidh Kensington, London, S.W.j. 

Agriculture in the West Indies. The Colonial Office, Colonial 
No. 182, Pp. vi -f 280, 9f X 6. (London: His Majesty's 
Stationery Office, 1942.) Mce los. 

The basis of this official publication was provided by statements 
and returns prepared in response to a special questionnaire relating 
to agriculture issued to all West Indian Colonies by the West India 
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Royal Commission, 1938-39. The work has been compiled by Dr. 
H. A. Tempany; the various sections as completed have been 
examined by Professor Engledow, a member of the Royal Com¬ 
mission, and also sent to the Colony concerned for final revision. 
Thus every endeavour has been made to provide a comprehensive 
and accurate account of the position of agriculture in these Depen¬ 
dencies at the outbreak of war. Present circumstances have delayed 
the actual appearance of this accoimt. 

Altogether Dr. Tempany has been responsible for a most useful 
publication which will be of great value to all concerned with the 
welfare of the West Indies, and more particularly the a^cultural 
development of these territories. The account contains much 
information that is commonly not readily available from annual 
reports, e.g. the present position of local ancillary industries, and 
it forms a type of publication that would be widely appreciated 
if one could be prepared and occasionally brought up to date for 
all groups of Colonies. As regards the subject matter, the work 
opens with a short historical survey of West Indian agriculture. 
Subsequent chapters deal with the agriculture of the several 
Dependencies in turn, viz., Jamaica, Trinidad and Tobago, British 
Guiana, Barbados, Windward Islands (Grenada, St. Vincent, St. 
Luda and Dominica are separately considered). Leeward Islands, 
and British Honduras. The work is completed by short accounts 
of agricultural education and intra-colonial agricultural organisa¬ 
tions, a brief summary, and a few statistical appendices. 

Agriculture in the West Indies has had to contend at one time 
or another with a number of adverse circumstances. Sugar cane, 
always the staple crop, and to which this account can suggest no 
serious alternative, has been dealt several severe blows. In recent 
years disease incidence (Panama, Cercospora and Witchbroom) has 
been severe with bananas and cacao. The occurrence of serious 
calamities have been all too frequent in the history of West Indian 
agriculture, e.g. the collapse of the Dominica lime industry from an 
export total equivalent to some 500,000 barrels of limes in 1920 to a 
mere equivalent of some 27,000 barrels in 1934. It is perhaps 
permissible to wonder whether more may perhaps be possible in the 
future in the way of antidpating and hence to some extent mitigating 
the effects of such abrupt changes of fortime. 

It is shown how well the West Indies have been provided" with 
scientific and technical services since the inception of the former 
Imperial Department of Agriculture, the success of which led to the 
development of agricultural services in the Colonial Empire as a 
whole. This group of Colonies is fortunate in having the Imperial 
College of Tropical Agriculture in Trinidad, which indudes a Low 
Temperature Research Station, and an Advisory Department more 
particularly concerned with the supervision of technical work in 
the smaller Dependendes; cacao research on behalf of Empire 
countries is also undertaken. A West Indian Sugar Cane Breeding 



BOOK REVIEWS 


139 


Station is situated in Barbados, while also in Trinidad is the Empire 
Cotton Growing Corporation's Research Station. 

Much remains to be done in the West Indies in developing local 
food production and animal husbandry with a view to m a Icing these 
territories less affected by changes in the demand for export com¬ 
modities. It is recognised that increased attention will have to 
be paid to the needs of small farmers, and in the view of Sir Frank 
Stockdale, who has written the preface, “ it is essential that a greater 
measure of community education should be provided, if the results 
of investigation and research are to be translated into practice 
and the agricultural activities of smallholders improved.” Thus 
the present need in the West Indies would appear to be for further 
development of extension services. 

The Industrial Chemistry of the Fats and Waxes. By T. P. 
Hilditch, D.Sc., F.I.C. Second Edition, revised and enlarged. 
Pp. xi -f 532, X 5|. (London : BaiUi^re, Tindall & Cox, 1941.) 
Price 25s. 

This book was first published as one of a series of textbooks on 
industrial chemistry. The second edition now appears as a separate 
monograph. It follows the same general lines as the first edition, 
but as is to be expected after a lapse of fourteen years it covers 
more ground. Advances in technology include improvements in 
refining processes and in the manufacture of margarine, the entry 
into the field of new fatty oils and of various synthetic and " semi¬ 
synthetic ” materials, and an entirely new chapter deals with 
" soapless detergents.” 

The revision, however, heis been somewhat uneven. Thus the 
section on fatty lubricants remains unaltered, even the bibliography 
referring to the third edition (1912) of Archbutt and Deeley’s 
Lttbrication and Lubricants, a standard work now in its fifth edition 
(1927). There is no account of the use of fatty oils as fuel in internal 
combustion engines. 

But the book is not designed to be an exhaustive treatise. To 
quote the introductory chapter, ” it is rather concerned to show as 
far as possible how the chemical constitution of definite fats is con¬ 
nected with particular utility either of the fat or of its constituent fatty 
adds in different industries." The bibliographies at the end of eadi 
section are intended to assist students and others to pursue in greater 
detail such questions as may relate to their particular problems. 

The Composition of t^e Depot Fats of Aquatic Animals. 
By J. A. Lovem, D.Sc., Ph.D., F.I.C. Department of Sdentific and 
Industrial Research, Food Investigation, Spedal Report No. 51. 
Pp. iii -i- 72, gi X 6. (London ; His Majesty’s Stationery Office, 
1942.) Price IS. 6 d. 

This Report deals with fats stored as reserves in various parts 
of their bodies by aquatic animals, the term " aquatic ” being limited 
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in the main to creatures spending their whole lives in water {mussels, 
fish, both of fresh and salt water, whales and their allies and certain 
sea-birds). Laboratory methods of investigation are described fully 
and the interpretation of results is considered in detail. AU available 
data rdating to the fats of aquatic animals are collected, with copious 
references to original sources of information, and a number of 
theoretical questions of biochemical interest are discussed. 

Tannin Analysis. Edited by D. McCandHsh, M.Sc. Pp. i8, 

X Sj. (A. Harvey, Publisher, 3 Stafford Court, Waddon, 
Croydon, 1942.) Price is. 6 d. 

This small booklet, with stiff covers, is a very handy form in 
which to have for practical use the Provisional Of&cial Method of 
Quantitative T annin Analysis of the British Section of the Inter¬ 
national Society of Leather Trades’ Chemists, which was operative 
from January i, 1942. 

As in previous statements of the of&cial method, the General 
Regulations comprise descriptions of apparatus, with several 
efficient drawings, the preparation of samples for anal37sis, both 
crude materials and extracts, and the actui operations for deter¬ 
mining moisture, total solids, solubles and non-tannins, and for 
the measurement of colour. 

In the foreword Professor McCandlish explains why the British 
Section now issues its own method; in view of the failure of the 
international co-operative effort this section proposed in 1939 that 
the official international method should be replaced by the 1926 
method with certain modifications, but owing to the outbreak of 
war the proposal was not proceeded with. The present description 
represents the views of the British Section and is an siltemative 
method to the current official method of the International Society, 
which can only be altered by a conference of the full society. 

Manual of Indian Forest Utilisation. By H. Trotter, I.F.S. 
Pp. viii -f 419, 9f X 7|. (London: Hmnphrey Milford, Oxford 
University lYess, 1940.) Price 30s. 

This book was printed in India and has now become available 
in this country, hence the apparent time lag between the date of 
publication as printed on the title page and the appearance of a 
review. It is not intended as a complete treatise on forest utilisation 
in all its aspects, but rather as an elementary manual for the use 
of Indian Forest Ranger students. Although based to a large extent 
on Troup's Indian Forest Utilisation, the second edition of which 
appeared 30 years ago, it contains so much additional, up-to-date 
material that it is in effect a new work. Not only has great progress 
been made in wood utilisation and in minor forest products since 
Troup revised his manual in 1912, but such subjects as kiln seasoning. 
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timber testing, wood technology and wood preservation were then 
unknown in India. 

Part I of the Manual, occupying nearly one-half of the book, 
deals with the utilisation of wood and includes accounts of the 
anatomical structure and properties of wood, felling and conversion, 
transport and storage, disposal and sale, organisation of forest 
labour and particulars of the innumerable uses to which Indian woods 
may be put. Part II covers important auxiliary utilisation industries 
such as the seasoning and preservation of timber, and sawmills and 
wood workshops. The utilisation of minor forest products (fibres, 
bamboos, essential oils, oilseeds, tans and dyes, gums and resins, 
drugs, etc., etc.) is dealt ydth in Part III, whilst Part IV describes 
important minor forest products industries (lac, resin-tapping and 
distillation, charcoal burning, pulp- and paper-making, etc.). A 
key is given for the identification of thirty important In^fian timbers 
and there are a number of appendices giving marking rules, contract 
forms, specifications and other matters of interest to the Indian 
forester. 

The book is excellently produced and contains a number of 
diagrams and reproductions of photographs. It brings out very 
vividly the extraordinary diversity of products obtainaWe from the 
Indian forests and should prove of vdue not only to the class of 
reader for which it is specially written but also to others interested 
in timber and the many other products dealt with. 

Gas Producers for Motor Vehicles and their Operation 
WITH Forest Fuels. By I. Kissin. Imperial Agricultural Bureaux, 
Imperial Forestry Bureau, Technical Communication No. i. Pp. 
37, 9f X 7i. (Published by the Imperial Forestry Bureau, Oxford; 
obtainable from the Central Sales Branch, Imperial Agricultural 
Bureaux, Agricultural Research Bmlding, Penglais, Aberystwyth, 
Great Britain, 1943.) Price 3s. 

. The possibility of using producer gas for motor vehicles in place 
of liquid fuels is a matter of great importance even m normal times 
in places where petrol and heavy oils are costly. In present cir¬ 
cumstances, when there is a serious shortage of liquid fuels in so 
many countries, the use of producer gas becomes even more import¬ 
ant. The author of this publication has, therefore, performed a 
most useful service in reviewing recent data on portable gas producers 
and their use. In compiling the account the special needs of foresters 
in the British Empire have been kept in mind. For this reason the 
conversion of Diesel vehicles to producer gas operation, which is 
rarely undertaken in the British Empire, is not dealt with. 

In the main the various technical problems involved receive 
chief consideration, but economic questions are also discussed. After 
a section-on the theory of producer gas, the various types of generator 
are described (with the aid of diagrams), as well as the cleaning and 
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cooling apparatus, the mixing valve and the controls. Then follow 
sections on layout, weight and cost of producers, loss of power, 
specially designed vehicles and performance;, the driving and 
maintenance of producer-gas vehicles ; charcoal fuel for gas producers 
and operating costs with charcoal gas. The final section discusses 
some of the wider aspects of the use of portable producers, including 
the extent to which they are used, the facilities for research on the 
subject, the organisation of the supply of producers and of fuel 
supplies, and the various measures employed or proposed to en¬ 
courage the use of producers. 

Although the treatment of such a wide subject is necessarily 
brief, the reader is provided with a list of some 75 references to 
which he can go for further information. 


Youth in Museums. By Eleanor M. Moore. Pp. ix + 115, 
10 X 6|. (Philadelphia: University of Pennsylvania Press; 
London: Humphrey Milford, Oxford University Press, 1941.) 
Price I2S. 

” Youth as the life-blood of museums is a comparatively recent 
realisation,” states Miss Moore in the opening chapter of this book, 
which describes what museums in the United States of America are 
doing for the youth of the coimtry and, equally important, what 
youth by its interest and appreciation is doing for the museums. 

Probably in no country in the world is youth served on such a 
lavish scale as in the United States where large grants are being 
expended to determine how museums may best be made of service, 
to youth. It is said to be difficult to estimate the number of 
Children’s Museums in the States as “ they are springing up every¬ 
where almost overnight like mushrooms,” but many make a false 
start due to lack of knowledge of what is required of them and soon 
close down, whilst those which are successful flourish exceedingly. 
They differ widely amongst themselves and there is no set formula 
for their existence, hence the difficulty in finding a precise definition 
for them, the very name Children's Museum being open to question. 
Perhaps the best of the tentative definitions are " a wonderland for 
the (Md” whose "boundaries are marked not by age but by 
interest,” and " a place where education is recreation and recreation 
is education.” 

To collect information for her book Miss Moore visited over 100 
museums in the United States of America and several in Canada, 
and her observations embrace the various t3q)es of building used as 
museums; the location, good and bad; the staff—“ the t5q)e of 
person who is most succe^ful in museum work with children is 
repOTted everywhere as hard to find ”—and the collections and 
typical exhibits, the latter including not only those coming within 
the categories of art, science, history and industry, but also hobbies 
(coin and stamp collections, etc.), seasonal exhibits and examples of 
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children’s work. The need for constant change of exhibits is 
recognised and the assistance of the community in making loans is 
commended. 

The “ docent,” as the guide lecturer is called, plays an important 
part in successful children’s museums, and correspondingly high 
qualifications are demanded of those who fill this post. He, or she, 
is required to be not only a specialist in the particular subjects to 
which the museum is devoted but also a trained teacher able on 
occasion to forget his learning and become the companion of a 
child who has an hour’s leisure on his hands. Choice exhibits and 
a superior pro^amme are said to faU flat in the hands of a weak or 
timid personality. 

Discussing methods of display, a Director of one of the successful 
museums is quoted with approval as stating “ Museums are in the 
show business the same as departmental stores and must ‘ sell ’ 
their collections to the public or lose out.” The need for a high 
standard in the exhibits and in their presentation is stressed, it 
being considered false economy to neglect, even to a small degree, 
the constant care and cleanliness which are the fini shing touches 
to successful exhibiting. But the successful musemn ” is not 
necessarily one that has arrived at its destination by the shortest, 
most efficient route—^it is frequently not the one that has the widest 
variety of activities or attracts the greatest numbers, but the one 
through whose eyes children have experienced the most benefits." 

Much useful information is given in chapters under headings 
“ Supplementary Activities ” and ” Independent Activities,” whidi 
treat of the part played by the child in the museums created for his 
benefit, and of how he is to be encouraged to make use of museums, 
and how his interest in them is to be stimulated and maintained. 

The need for making exhibits both attractive to the eye and 
entertaining to the child mind has long been recognised at the 
Imperial Institute where, in normal times, children constitute a 
very high percentage of the visitors to our Exhibition Galleries; 
and many of the Empire Courts contain exhibits on the lines of those 
described in Miss Moore’s book. For example, there are over one 
hundred colourful dioramas that can be illuminated by " switching 
on ” ; small scale models of Indian handicraftsmen, local irrigation 
methods and cultural operations and domestic animals; life-like 
sprays of economic plants and tropical fruits; press-button informa¬ 
tion machines and stillograph machines for the display of illuminated 
photographs; " switch on ” coloured transparencies ; attractively 
coloured relief maps ; and story exhibits that trace the successive 
stages in the fabrication of articles of every-day use from raw 
materials of Empire origin to the finidied product. The story 
exhibits are arranged under catchy captions such as ” How many 
socks does a sheep wear ? ” ; ” The story of a shirt ” ; " From coffee 
cherry to coffee cup ” ; " From sheep’s back to sale-room—^the story 
of In^an carpets,” etc. Amongst ” Supplementary Acthities ” may 
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be mentioned the film library and lantern slide library for the free 
issue of cinema films and lantern slides; the school specimens and 
publications service for the issue of specimens of raw materials for 
use in school museums; photographic picture cards of Empire 
industries and scenery; and picture posters based on the story 
exhibits in the Galleries with descriptive leaflets for teachers’ use. 
Colour, which Miss Moore points out, plays such an important role 
in modem life is given to the various courts by silk banners and 
wooden shields bearing the Arms of the Dominions, the Colonies 
and India and Burma, and by the use of pleasing but subdued colours 
for walls and showcase backgrounds. 

Miss Moore’s book is welcomed as confirming some of the con¬ 
clusions already arrived at and put into practice at the Imperial 
Institute; also for the many stimulating suggestions, and the 
optimistic outlook so much needed at the present time. It is sure 
of a warm welcome from aU interested in Museum work whether on 
behalf of children or adults—^for adults are children in their approach 
to subjects that fall outside the scope of their every-day experiences. 
By recording what has been successfully accomplished by museums 
in the United States Miss Moore draws attention to promising 
methods and procedure whereby children are enabled to find joy 
in the common things of life through the help of the children’s 
museums. 
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ARTICLE 

THE SERVICES OF THE IMPERIAL INSTITUTE TO THE 
MINING INDUSTRY 1 

By Sir Harry Lindsay, K.C.I.E., C.B.E., 

Director of the Imperial Institute 

Fourteen years ago Sir Richard Redmayne, then Chairman of the 
Imperial Institute Advisory Council on Minerals, presented to the 
Institution of Mining and Metallurgy an able and comprehensive 
synopsis of the work and objects of the Mineral Resources Depart¬ 
ment of the Institute. Much has happened since then, and the 
ever-increasing demands now being made on the mining industry 
through the incidence of war naturally have their repercussions, 
though perhaps of a minor and subsidiary character, on an Institute 
whose primary function is to promote the development of the 
commercial and industrial resources of the Empire. The present 
time may therefore not be inopportune for a re-statement and 
re-emphasis of the many and varied wa}^ in which the Imperial 
Institute strives to render practical assistance to an industry which 
is of such vital importance in both peace and war. 

The revenues necessary for the maintenance of the Institute are 
provided, firstly from the income from the endowment fund; 
secondly from grants made to the Institute by the Governments of 
the United Kingdom, the Dominions, India, Burma, the Colonies 
and the Protectorates and Mandated Territories ; thirdly from fees 
and rentals. The total income and expenditure balance annually 
at about £48,000, the bulk of which is contributed by Empire 
Governments. Indeed, there is scarcely a single Government of 
the Empire which does not contribute to the annual support of the 
Institute. 

Organization of the Work of the Institute 

It will be seen from the eight points of the Imperial Institute 
Act which constitutes our Charter {Bull. Imp. Inst., 1938, 36 ,1-2) 
that these entail wide responsibilities and that they relate to raw 

, ^ A paper submitted for discussion at a meeting of the Institution of ^lining and 
Aletallurgy held on 19th February, 1942. The paper and discussions which 
followed w'ere printed, in BulL I}istn. Min. Metall., 1942, Nos. 449-451, This 
abbreviated text is reprinted by courtesy of the Editor. 
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materials of all kinds—^minerals and metals as weU as plant and 
animal products. In order to carry out these duties, the Institute 
is divided for technical and executive purposes into five maiti 
Departments, namely: (i) Mineral Resources Department; (2) 
Plant and Animal Products Department; (3) Exhibition Galleries; 
(4) Educational and Administrative Department; and (5) Accounts 
and Establishment. Each Department, as far as practicable, works 
in close co-operation with the others in order to avoid the equally 
undesirable extremes of overlap and isolation. There is a Statistical 
Division serving all Departments. The Library also serves each 
Department, although, for the sake of convenience, the literature 
dealing with mineral resources is kept separate from that of the 
genersd library. In normal times the staff of the Institute consists 
of about 150 members, of whom forty are fully-qualified scientists, 
many of whom have had experience overseas. They include 
economic geologists and mining engineers, mineralogists, chemists, 
assayers, chemical technologists, economic botanists and tropical 
agriculturists. When desirable, the Institute seeks the advice of 
any of its fifteen Consultative Committees which comprise authori¬ 
tative professional and business men. Fmther help is afforded by 
the various Departments of State, by H.M. Commercial CormseUors 
and Trade Commissioners in various parts of the world, by Corres¬ 
ponding Members in certain parts of the Empire, and finally by the 
many trade contacts whidi we enjoy. 

Mineral Resources Department 

From the point of view of the mining industry, the Mineral 
Resources Department is naturally the most important branch of 
the Institute. This Department consists essentially of two main 
sections—an Intelligence Section and a Laboratory Section—with 
ancillary services. The services which are available to members of 
the mining profession, and indeed to aU British subjects who are 
interested, may perhaps be best summarised and illustrated under 
five main categories, namely: 

(1) Technical and Commercial Intelligence Service, 

(2) Publications, 

(3) Statistical Service, 

(4) Laboratory Investigation Service, 

(5) Mining Law Service. 

I propose to consider each of these services in turn and somewhat 
in detail in order to emphasize the comprehensive nature of the 
work we carry out, and ■file facilities which are generally available 
to the public, for I feel sure that despite the fifty years of its 
existence, the Institute is not nearly so weU known as it should 
be. But before I proceed on my main theme, I should like to say 
a few more words about our Ad'visory Council on Minerals and the 
Consultative Committees. 

We have, as I have previously indicated, fifteen Consultative 
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Committees at the Institute. Of these, seven are devoted to 
mineral and metal problems, and deal specifically with: (i) Base 
Metals (Chairman : Wm. Cullen, LL.D., M.Inst.M.M., M.I.Chem.E.): 
(2) Iron and Ferro-Alloy Metals (Chairman; Herbert K. Scott, 
J.P., M.Inst.M.M.); (3) Coal and Petroleum (Chairman : K. Neville 
Moss, O.B.E., M.Sc., M.Inst.C.E., M.I.Min.E., F.G.S.); (4) Precious 
Metals (Chairman; J. G. Lawn, C B.E., D Sc., A.R.C.S., M.Inst.M.M.); 
(5) Chemical Industries (Chairman: A. E. Drmstan, D.Sc., F.I.C., 
F.Inst.Pet.) ; (6) Miscellaneous Minerals (Chairman : G. H. Tipper, 
M.A., M.Inst.M.M., F.G.S.) ; (7) Mining Law (Chairman: W. 

Forster Brown, C.B.E., M.InstC.E., M.Inst.M.M., F.S.I.). The 
personnel of these seven Conunittees comprises Government repre¬ 
sentatives, geologists, mining engineers and trade experts. These 
Committees report their findings through their Chairmen to an 
Advisory Council on Minerals, which sits under the Chairmanship 
of Sir William Larke, K.B.E. Of the Council and Committees, 
twenty-four members are also members of the Institution of Mining 
and Metallurgy. I take this opportimity to express, on behalf of 
my scientific staff and myself, our very great appreciation of the 
assistance rendered to us by the members, both official and non- 
offcial, of our Advisory Coundls and Consultative Committees. 
Including both the Councils (dealing with Mineral Resources and 
with Plant and Animal Products respectively) and the fifteen 
Consultative Committees of which, as I have mentioned, seven deal 
with Mineral Resources, the total membership is nearly 300. Their 
advice and assistance are of the greatest value to us; and although 
under war conditions the Councils and Committees are not asked 
to meet, we can always count on the informal assistance of any 
member, or group of members, whose advice is desired towards the 
solution of our day-to-day problems. 

Technical and Commercial Intelligence Service 

The Intelligence Section of the Mineral Resources -Department 
is responsible for the collection and dissemination of technical and 
commercial information concerning mineral deposits in all parts of 
the world, and particularly those of the Empire. It supplies 
information not only to Government Departments but also to 
minin g firms, trading companies and consumers both in the United 
Kingdom and overseas. Normally no charge is made for this 
service, but in special cases where firms or private individuals require 
detailed market and statistical surveys or comprehensive technical 
statements a fee may be charged. All work for Home and Overseas 
Government Departments, however, is carried out free. 

Published information relating to new occurrences of minerals 
of economic importance and new developments in their exploitation 
and industrial utilisation is, of course, collected, indexed and 
arranged on a systematic plan. The same course is adopted with 
regard to information periodically received from Departments of 
11 
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Mines and other Government Departments at home and overseas 
as well as from correspondents throughout the Empire. The 
Institute receives not only the publications of Dominion, Indian 
and Colonial Government Departments concerned with minerals 
and metals, but also similar publications issued by foreign Govern¬ 
ments and by various scientific and technical societies, together 
with most of the technical and trade journals, concerned with the 
mineral industry throughout the world. All these are carefully 
indexed and the whole of the information thus obtained is available 
for dealing with inquiries. But the Intelligence service goes much 
further, for at the Institute a technical inquirer has at his disposal 
in addition to this published information the services of an experi¬ 
enced and practical scientific staff to guide and assist him in attacking 
his problem. The inquiries and problems with which we are called 
upon to deal cover a very wide range of subjects, from the nature 
and occurrence of a given raw material to the manifold problems 
relating to its marketing and uses. Whilst, of course, it is easy to 
ask questions but not so easy to answer them, I think I can justly 
say that there are few reasonable questions on almost any aspect 
of the mineral industry which cannot be adequately tackled by the 
officers concerned, with the assistance, if necessary, of the distin¬ 
guished personnel of our Consultative Committees, or of the nu¬ 
merous trade contacts which we enjoy. 

Thus, for instance, in the earliest stages of a mining venture, 
prospectors and newly-formed mining companies frequently ap¬ 
proach us with reference to those parts of the Empire in which a 
specific mineral is most likely to occur in economic quantities. A 
summaty of all the relevant published data is at once provided, 
and this is often supplemented by observations regarding the 
nature of the deposit, the climate and topography of the country, 
and means of commumcation. Introductions may be arranged 
with Government ofiScials of appropriate geological and mining 
departments, and the inquirer may thus be spared much time and 
money in the initial stages of his enterprise. In not a few cases 
we have advised him to proceed with the utmost caution, or not 
to proceed at all, as the evidence available demonstrated clearly 
that the prosecution of the project would be highly speculative 
and might be simply disastrous. 

Another way in which we can and do assist the prospector or 
mill-manager is by examining and specifically determining his 
rocks, minerals and ore-products. Even in these days of enlighten¬ 
ment it is not always an easy matter for a prospector or geologist 
to be sure of his mineral diagnoses, working as he so frequently 
does in out-of-the-way places and with the minimum of scientific 
instruments and chemical reagents. We are to-day better equipped 
thm ever before for this purpose, and plans are on foot to make 
this service even more effective than it has been in the past. During 
recent years we have identified all t3rpes of metallic and non-metallic 
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mineral specimens, including not only the more common minerals 
but those like euxenite, samarskite, gold tellurides, gorcebdte, 
schungite, jarosite, szaibelyite and variscite. 

Occasionally we have detected instances of “ salting ” a mineral 
prospect, one well-known method being the injection of gold chloride 
into a mineral sample for assay. Although, of course, such procedure 
is to be strongly deprecated, the mineralogists and chemists at the 
Institute take a particular delight in unearthing such frauds. I 
am glad to record, however, that most of the frauds connected 
with minerals whidi have so far been discovered by the Institute 
relate to industries other than the mining industry. I am sure 
that my readers will agree with me that in this industry, par 
excellence, it is important to develop and maintain a quick intuition 
regarding the weak links in any chain of reasoning with which one 
may be confronted. 

To the mill-manager and mining engineer much useful informa¬ 
tion may be afforded from the indexed records and books of our 
library, which is open to the public. This library contains some 
75,000 w’orks of reference, and is undoubtedly one of the best 
extant devoted to the raw materials of the Empire. 

A further service is available for examining, identifying, assay¬ 
ing, and commenting on mineral products, in which the combined 
efforts of the Intelligence and Laboratory Staffs are brought to 
bear. Thus, for example: a small specimen was submitted for 
the determination of what was described as a “ sulphide mineral.” 
A polished section was accordingly made, and with the aid of the 
polarising ore-microscope and micro-chemical analysis, it was 
shown that the so-called “ sulphide mineral ” was heterogeneous, 
and made up of minute granules or crystals of galena, pyrite, 
chalcopyrite with some chalcodte, blende (sometimes containing 
finely-divided chalcopyrite) and a grey copper ore, probably 
tetrahedrite. The importance of such information in mill-dressing 
practice needs, of course, no emphasis from me. 

There was another case in which information was sought regard¬ 
ing the nature of the actual mineral or minerals with which gold 
was associated in a finely-divided complex flotation concentrate. 
A suitable technique was evolved for the solution of this problem, 
comprising inter alia the separation of the indiddual minerals by 
means of heavy liquids and melts, their inspection under the 
binocular microscope for apparent homogeneity, and their examina¬ 
tion by micro-chemical methods for gold. A polished section of 
the material embedded in dental cement was also examined. It 
was fotmd that the gold was associated with both iron pyrites and 
arsenopyrite. 

Numerous examples of such investigations could be dted, and 
although not all of them can be brought to a successful conclusion, 
the geologist and mining engineer wfll aj^redate the following as 
being of interest. In a w^-known gold producing region great 
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dif&culty was experienced in differentiating between the hanging- 
and foot-wall rocks of a banket reef, particularly in places where 
the reef was not visible. The information was required not only 
for mining purposes, but also to enable the geolo^st to work out the 
complicated folding and faulting of the district. A number of 
rock specimens taken at various distances on both sides of the reef 
were forwarded to us with the request that an attempt be made to 
establish scientific criteria of distinction between specimens from 
the foot-wall and hanging-wall. After macroscopic examination, 
density determinations were made, many thin sections were cut and 
examined, electromagnetic and " sink and float ” separations were 
effected, and the nature and quantity (i.e. the index figure) of the 
heavy minerals were ascertained. It became evident, as a result 
of these tests, that the same quartzitic rock was present on both 
sides of the reef, and apart from such slight differences as were 
visible to the naked eye, no other distinguishing features could be 
established. Indeed, the old rough and ready method of the 
experienced miner who tried to distinguish the foot-wall from the 
hanging-wall by the way in which his hammer rebounded and the 
sound which was caused when the rock was struck, should have 
given as good results as any ! 

We try, of course, to be of assistance to the mining industry, 
not only in its initial and intermediate stages, but also in its final 
stages; that is to say, taking a broad view of things, in the 
metallTxrgical and marketing fields. We are often called upon to 
prepare statements concerning the various and most appropriate 
methods of metal production, such as, for instance, the reduction 
of metals from complex or unusual ores and the extraction of 
economic materials from flue dusts and other waste products. In 
such cases the experience of the members of our Consultative 
Committees is of exceptional value to us, and we are indeed fortunate 
in being able to make full use of their expert advice. 

With regard to the marketing of raw materials and semi-manu¬ 
factured products of aU types, I think I can claim that we have 
gained the confidence of aU the more important brokers and 
consumers in this country. This w'e value highly, and the trade 
reports which are furnished to us by such firms on material w'hich 
our preliminary examination has sho^vn to be worthy of their 
attention cannot, I am sure, be over-estimated. 

The way in which the Institute assists the mining industry by 
investi^ting additional or entirely new markets for the products 
of the industry is well illustrated by our work in connection with 
Sierra Leone " micaceous ” haematite. Sierra Leone iron ore is 
marketed principally as lump ore, but part of the production is in 
the form of " micaceous ” concentrates which must be briquetted 
or sintered before they can be smelted. Formerly these concen¬ 
trates were exported almost entirely to Germany and, in the early 
stages of the war. Great Britain was unable to utilise all the con- 
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centrates produced, ^ sintering capacity here was fully employed. 
Certain t3T)es of micaceous haematite have special uses in the 
manufacture of anti-corrosive paints and especially on the Continent 
for coatings for arc-welding rods, and samples were therefore 
submitted by us to British manufacturers of these products. 
Although the flakes were found to be too thick for use in paints, 
the electrode manufacturers after preliminary trials found the 
material to be suitable for their purpose, one flim requesting larger 
amounts for extended trials. These proved successful, and the 
concentrates, which of course command a higher price than they 
would as an iron ore, are now being used in this cormtry in arc¬ 
welding rod manufacture, although the market is naturally much 
smaller. This development is particularly opportune at the present 
time since it has provided an Empire substitute for Swedish 
magnetite formerly used for welding rod coatings, but now no 
longer available to us. 

In many instances we have had a hand in the initiation of new 
industries in Empire countries. Nearly ten years ago, for example, 
a mining engineer in Malaya enlisted our aid in finding a market 
for the large quantities of ilmenite available in that part of the 
world. We examined samples for him and advised him regarding 
magnetic concentration and the requirements of the market. 
Subsequently, we examined his magnetic concentrates which were 
very promising, endeavoured to interest British manufacturers of 
titanium pigments in them, and put him into touch with a number 
of firms both in this country and abroad. And we did not let the 
matter rest until he told us that he had been successful through 
our aid in marketing 2,000 tons of ilmenite, thus initiating the 
ilmenite industry of Malaya. More recently, again, we found in a 
bag of mixed mineral specimens sent us by a correspondent in 
Kenya, a most promising piece of magnesite. In due course, after 
we had supplied the owner of the deposit with information about 
the marketing and uses of this mineral and about plant for calcina¬ 
tion, the deposit was opened up. Magnesite from this source helped 
to supply our urgent needs of this mineral recently when it became 
impossible to get any more from Greece. 

Our Intelligence section does not rest content with the work of 
disseminating information by means of mineral monographs, the 
mineral section of our Bulletin, and answering inquiries, but when 
opportunity occurs it initiates search in the Empire for minerals 
for which it has observed a demand is arising or is being met by 
material from foreign sources. Recent examples of such work 
include a search for additional supplies of micaceous haematite, 
piezo-electric quartz, flake graphite, emery and vermiculite. In 
the latter case it was evident that an increasing demand for tto 
mineral was arising for heat and sound insulation, but supplies 
were coming solely from outside the Empire. The matter was 
brought to the notice of various Empire mining and geological 



152 


BULLETIN OF THE IMPERIAL INSTITUTE 


officers and as a result, supplies of suitable material have been 
located in the Union of South Africa, Australia and Tanganyika, 
and sampips have been sent to the Institute for examination and 
report. Vermiculite from South Africa is now taking its place in 
the market and Australian material has also been sold locally. 

A few months ago the Research Association of British Rubber 
Manufacturers enlisted our aid in finding a substitute for a material 
known as asbestine obtained from abroad for use in the rubber 
and paint trades. One of my staff conceived the idea that a certain 
t3rpe of asbestos which occurs in South Africa, if suitably prepared, 
might serve the same purpose. Samples obtained through the 
South African authorities in London were prepared in suitable 
form at the Institute and have been tested by the rubber and paint 
trades with most promising results. 

Thus, in aU phases of the mining industry, we try in our modest 
way to be of some assistance; sometimes we are successful, some¬ 
times not so successful, but still we try. We are never tired of 
trying, whatever the result. 

Publications 

In pursuance of its policy of collecting and disseminating 
information, the Institute issued its first monograph on mineral 
resources in 1919. Others rapidly followed and, by 1925, some 
twenty monographs each dealmg with a separate mineral or metal 
had been published. In that year, the Imperial Mineral Resources 
Bureau was amalgamated with the Institute, and a joint publication 
policy was adopted, with the result that at the present time over 
fifty monographs are available to the mining industry. Unfor¬ 
tunately a number of these are now out of print, but they can, 
nevertheless, still be consulted at the Institute's library. In recent 
years we have aimed at a quinquennial revision of each monograph, 
but this, I regret, has not materialised owing to shortage of staff, 
the ever-increasing volume of mineral inquiries, and tiie critical 
times in which we Kve. Despite these factors, however, we have 
since 1936 published monographs on Asbestos (1937), Barium 
Minerals (2nd Ed., 1937), Chrome Ore and Chromium (2nd Ed., 
1940), Magnesium, Magnesite and Dolomite (1939), Manganese 
(1938 and 1941), Platinum and Allied Metals (2nd Ed., 1936), and 
Strontium Minerals (2nd Ed., 1937). In addition, we have issued 
a comprehensive work on “ Mining Royalties and Rents in the 
British Empire ” (1936), and a general treatise on “ The Mineral 
Position of the British Empire ” (1937). 

As far as practicable, all the monographs conform to a set 
format which includes (i) a general introductory statement to the 
mineral or metal under consideration; (2) a description of its 
natural occurrence and world distribution ; (3) methods of exploita¬ 
tion and preparation for the market; (4) properties of the material; 
(5) mdustrial uses of all t57pes; (6) marketing and prices; (7) 
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world’s production; (8) details of the resources of the material in 
aU producing countries, and in others where economic deposits are 
beheved to exist; and finally (9) a selected and classified biblio¬ 
graphy of the technical literature relevant to the subject. Before 
publication the sections dealing with Empire occurrences are 
submitted, when necessary, to the appropriate Geological Surveys 
or Mines Department to ensure that the information is up to date 
and the whole document is finally approved by one or other of our 
Consultative Committees om Minerals. It is believed that these 
monographs provide one of the best means of disseminating informa¬ 
tion ; consequently they are freely distributed to Empire Govern¬ 
ment departments and are sold to the public at prices sufficient 
only to cover the cost of printing. 

About one-third of each issue of our quarterly Bulletin deals 
with current mineral topics, reports of investigations of general 
interest carried out in our laboratories, articles, and notes, and a 
fairly comprehensive selected and classified bibliography of the 
more important reports, articles, etc., which have been received at 
the Institute during the preceding three months. We have reason 
to believe that the last-mentioned feature is much appreciated by 
geological and mining officers in the Colonies whose opportunities 
of perusing technical literature are often very limited. The 
Bulletin bibliography serves as a useful supplement to that 
provided in our monographs, although actually it covers a far wider 
range of subjects than we have, as yet, been able to deal with in 
that series of publications. The articles are contributed not only 
by members of our own staff but also by expert officers overseas. 

Perhaps the most widely known of our publications is the annual 
Statistical Summary, to which I will refer in more detail under our 
Statistical Service. 

In addition to otu: official publications, I should also like to 
refer to two lectures given to technical societies during the past 
year by Mr. S. J. Johnstone, B.Sc., F.I.C., Principal of our Mineral 
Resources Department. In the ffist of these, entitled “ Empire 
Mineral Resources and their Relation to the War ESort,” published 
by the Institute of Chemistry in March 1941, as the Twenty-third 
Streatfeild Memorial Lecture, the author gave a r&um6 of the 
Empire’s position and production of most industrial minerals and 
metals, with their chief uses and particulars of the outputs from 
the more important producing localities. 

The second contribution, on “ Minerals for the Paint Industty,” 
was delivered to the London Section of the Oil and Colour Chemists* 
Association and published in their Journal (1941, 24 , pp. 263-287). 
It gave a description of the uses of the numerous minerals employed 
in paint and pigment manufacture, the grades of material acceptable 
to the trade, and an accoimt of sources of supply now being worked, 
either in the United Kingdom, or, when home supplies are not 
available, in the overseas Empire. Judging by inquiries since 
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received at the Institute, this publication appears to have been of 
considerable interest to the industry concerned. 

Statistical Service 

The provision of carefully digested statistics of production, 
imports and exports of minerals and metals is a service undertaken 
by the Institute which in normal times issues an annual volume 
of about 450 pages entitled “ Statistical Summary of the Mineral 
Industry of the British Empire and Foreign Countries.” This 
annual volume is accepted as authoritative by Home and Overseas 
Governments and is widely quoted. Indeed, the United States 
Bureau of Mines has said of it, “ For statistical research purposes, 
this annual volume represents a contribution that is not paxaiLleled 
by any similar publication of other foreign government agencies.” 

Statistics which merely record the amount of mineral produced 
without stating its tenor are often of but little value to the mining 
man or economist who wishes to get an idea of the amount of 
recoverable metal or oxide produced, the terms " ore ” or " con¬ 
centrate ” often having but little significance. For this reason we 
have always endeavoured to give such information, whenever 
possible, in our various publications on minerals. 

Normally the publication of our Statistical Summary for any 
given year is not possible until well on into the following year, 
owing to the fact that many official returns are not received until 
possibly seven or eight months after the conclusion of the year, 
but the preparation of the volume goes on all through the year 
so that all available data are accessible to our inquirers. We 
also have arrangements to supply some firms with detailed monthly 
statistics regarding certain products. Needless to say our Statistic^ 
Section has proved to be of inestimable value to numerous war-time 
Government Departments. 

A year or so before the war it became evident to us that current 
statistics of production of minerals from the Colonial Empire, as 
distinct from the Dominions, were often not readily available in 
this countrj*. We therefore arranged for the Mines Department of 
each country to send us quarterly statistics of their production, 
and these were published in our Bulletin, under the title of 
" Progress in Colonial Mineral Industry." Most of the Colonies 
co-operated wholeheartedly in this matter and we have reason to 
believe from inquiries received that we provided a useful service. 
Unfortunately war conditions have necessitated the suspension of 
this service, but we hope to resume it as soon as we can. Possibly 
when it is revived it might usefully be extended to include not only 
statistics of production but also those of export by countries of 
destination. 

The d^irability of a unified system for recording mining and 
metallurgical statistics is, I am sure, quite evident to members of 
the Institution of Mining and Metallurgy. The late Imperial 
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Mineral Resources Bureau devoted considerable attention to this 
subject and drew up a comprehensive set of forms for this purpose. 
This work was continued by the Imperial Institute and, although 
the project was laid before the Committee of Statistical Experts of 
the League of Nations and correspondence ensued over a number 
of years, no definite action resulted. 

Later the possibility of formulating an Empire Scheme was 
discussed at the Conference of British Commonwealth Statisticians 
held in Ottawa in 1935. The Conference by resolution strongly 
supported the efforts made by the Imperial Institute to promote 
the unification of mining and metallurgical statistics within the 
British Conamonwealth. In view, however, of the complex character 
of many of the non-ferrous ores produced and the difficulty of 
classifymg such ores within the framework proposed, the Conference 
recommended that a further study should be made by the Imperial 
Institute as to the method to be adopted for recordnag production 
of such ores. It was suggested that the questions at issue could 
be best dealt with by personal discussion between representatives 
of the Imperial Institute and the various authorities concerned with 
such statistics throughout the British Commonwealth. So far, 
however, it has not been possible to implement the resolutions of 
the Conference. 

To be concluded. 


ABSTRACTS AND NOTES 

Shetland Chrome Ore.—^The recent use of chrome ore from the 
island of Unst in the Shetlands in the manufacture of refractoiy 
bricks was referred to briefly in the Imperial Institute monograph 
on Chrome Ore and Chromium, 1940. A comprehensive study of 
this ore and of its applications in refractory compositions by T. R. 
L3mam, J. H. Chesters, T. W. Howie and A. H. Jay, which has 
lately appeared in Trans. Ceramic Soc. 1942, 41 , 27-45, describes 
the joint researches of the Oughtibridge Silica Firebrick Company 
Ltd., and the United Steel Companies Ltd., in the development of 
chrome-magnesite bricks from this ore, and gives details regarding 
manufacturing methods and the behaviour of the bricks in service. 

The ore employed in the researches came from a quarry at 
Midgarth, which was reopened three years ago and has since pro¬ 
duced about 1,000 tons of high-silica chrome ore consisting of an 
intimate mixture of chromite grains and serpentine gangue. The 
proportions of these constituents vary firom lump to lump but 
normally from 25 to 50 per cent, of the material is serpentine 
gangue. The following range of analysis of the Shetland ore may 
be considered typical; Si02, 10-20 ; Al^Os, 5-12 ; FegOs, 12-18 ; 
MgO, 20-30 ; Cr20s, 25-45 ; CaO, 0-2 per cent., so that the silica. 
content is very high in comparison with that of chrome ore normally 
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employed for refractory purposes (about 5 per cent.). In a refrac¬ 
toriness-under-load test, using a load of 28 lb. per sq. in., the test 
piece began to subside at 900° C., and the fail temperature was 
1,460° C. 

Since so large a proportion of serpentine gangue is present a 
special study was made of this alone. Its optical properties were 
gimilHr to those of antigorite and chemical analysis showed: Si02, 
33-2 ; AlaOs, 2-5 ; FeO, 6-9 ; MgO, 37-6 ; CrBOg, 4-4; loss on 
ignition, 15*2 per cent. Cones cut from the serpentine had a 
melting point of about 1,740° C. In a refractoriness-imder-load 
test the gangue material failed at 1,520° C., and tests made to 
determine the eflEects of the introduction of impurities on the 
refractoriness-under-load gave interesting results which are tabu¬ 
lated in the paper and discussed in some detail. The addition of 
magnesia, as expected, increased the refractoriness owing to the 
conversion of the serpentine into forsterite ; substitution of part of 
this by lime resulted in a drop m the fail point whereas substitution 
by ferrous oxide had the opposite effect. Replacement of part of 
the magnesia in an 80/20 serpentine-magnesia batch by alumina 
resulted in a progressive decrease in refractoriness, and when titania 
was substituted for magnesia the drop was very much more marked 
and rapid. For example, whereas with 20 per cent, of added 
magnesia the test piece showed 10 per cent, deformation at 1,620° C., 
with 19 per cent, magnesia and i per cent, titania the shear failure 
point was reached at 1,390° C. 

In the manufacture of chrome-magnesite bricks from Shetland 
chromite about 60 to 70 per cent, of coarsely crushed dirome ore 
(A in. to 25 mesh) is mixed with 40 to 30 per cent, of finely ground 
dead-burned magnesite (mostly passing 72 mesh), moistened with 
5 per cent, of water, and moulded in a hydraidic press under a 
load of 15,000 lb. per sq. in. The bricks, having been dried in a 
tunnel drier at about 60° C., are fired at about 1,400° C. in down¬ 
draught kilns of the beehive type. Firing at higher temperatures 
does not improve the bricks. The characteristics of the product 
are tabulated in the paper, and the results compare very well with 
those obtained on a chrome-magnesite brick made from Grecian 
chrome ore. One of the main features is the low bursting tendency 
when in contact with mill scale. In refractoriness-under-load tests 
at maintained temperatures chrome-magnesite bricks made from 
Shetland ore showed 0*9 per cent, subsidence after i hour at 
1400° C., 2*5 per cent, after i hour at 1,500° C., and 67 per cent, 
after i hom: at 1,600° C. 

After many works trials these bricks have proved to be very 
satisfactory in the front walls, side walls and ports of open-hearth 
furnaces and in arc-furnace linings and their use is now considered 
standard practice in these positions. 

It is satisfactory to note that these bricks are manufactured 
entirely from raw materials produced in the United Kingdom. 
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TUNGSTEN ORES IN NAMAQUALAND 

Tungsten Ores in Namaqualand and the Orange River Area.— 
The principal tungsten deposits in the Union of South Africa occur 
in the north-west comer of the Cape Province. In this district, 
which extends for a distance of 250 ^es from the Steinkopf native 
reserve along the course of the Orange River to Upington, numerous 
deposits of both scheelite and wolframite have been discovered 
within the last ten years, and between 1938 and 1940 small-scale 
workings pelded a steady output of nearly 100 tons of concentrates 
annually. The Geological Survey of the Union of South Africa 
described the geology and miner^sation of a part of this area in 
some detail in 1937 in Memoir No. 31, “ The Pegmatite Area South 
of the Orange River in Namaqualand ” and has now published a 
special Bulletin (No. 13), “ Tungsten Ores in South Africa with 
special reference to Namaqualand and the Orange River ” by G. K. 
Joubert, with a view to stimulating the exploitation of these deposits. 

Geologically, the country along the Orange River consists of 
granitic intrusions of the basement granite series into older 
rocks, both sedimentary and volcanic and others whose original 
nature has been obscured by metamorphism. The intrusion of 
one of the youngest granites was followed closely by numerous 
pegmatites accompanied by the deposition of economic minerals, 
apparently under high temperature conditions. The numerous 
inclusions of older rocks, now appearing as elongated schistose 
bands in the granite, have formed the main channels within which 
pegmatitisation and mineralisation took place. In other cases the 
mineralisation is found in shear zones, now filled with biotite schist, 
cutting through older crystalline rocks. Gametised and epidotised 
hybrid rocks which retain vestiges of stratification are favomite 
repositories of tungsten ores, which occur in numerous thin parallel 
quartz veins associated with pegmatite lentides. The gangue of 
the tungsten veins is usually quartz with very little other pegmatite 
base, and where the ore appears to be in normal pegmatite, or 
even in granite, an obscured quartz vein must be suspected. The 
very numerous pegmatites carry a variety of economic minerals 
but are not normally favoured by tungsten minerals. Minor 
quantities of fluorspar and molybdenite may be found within 
tungsten veins. 

Along the strike of an ore zone the productive parts are usually 
lenses and pockets. Some veins may bulge or pinch out on a single 
continuous fracture plane, while others become scattered as nu¬ 
merous thin lentides wdthin a limited wudth of country rock. In 
gametised schist zones the prospector will rather follow the thin 
lines indicating fracture planes than actual quartz, as here the ore 
tends to occur in lumps confined to the fimcture plane. In its 
wider distribution the ore may be found in ntunerous small occur¬ 
rences over the whole of a farm, or over a base-mineral daim. 
Hitherto such scattered deposits have usually been opened up only 
by numerous small workings on outcropping ore, with no attempt 
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to follow ore shoots. Thus it is not yet known whether or not a 
number of these small workings could ultimately be joined up 
along the strike into continuous orebodies which would be payable 
on application of efficient methods of concentrating low-grade 
material. Several occurrences are already known to be of sufficient 
size individually to warrant small mining operations. The latest 
finds near O’okiep indicate the possibility of large-scale low-grade 
mining enterprise. Here the metamorphosed sedimentary rocks in 
the granite-gneiss carry impersistent ore veins throughout their 
entire widths and in sufficiently dense distribution, together with 
rich lumps of wolframite associated with quartz blows and recrystal- 
hsed quartzite masses, to form workable ore. 

Both wolframite and scheelite are foimd in the area, but they 
usually occur in separate districts. Scheelite appears to be the 
earlier, for, in the few localities where both occur, the wolframite 
may enclose a core of scheelite, and appears to have resulted from 
replacement of the latter by solutions rich in iron and manganese. 
Deleterious associates of tungsten ores are rarely foimd, and sellers 
have never been penalised for impurities such as arsenic, copper, 
phosphorus or tin. Copper may occur in some scheelite veins, and 
arsenical sulphides have been foimd, but tin is almost completely 
absent. It is difficult to establish the grade of the ore bodies as 
the distribution of ore within the veins is so erratic. In one case, 
to quote an extreme example, what appeared to have turned into 
a barren vein unexpectedly sdelded a solid mass of pure scheelite 
weighing 2J tons. Production to date shows 3delds of well over 
I per cent, tungstic oxide, but these represent hand-picked material 
from coarse pockets only and do not take account of the considerable 
losses of fines or of finely disseminated ores which cannot be dressed 
by these methods. 

Until 1940 a large part of the production was scheelite from the 
Steinkopf native reserve. Natives worked the easily recoverable 
ore near the surface, and by handpicking, cobbing and washing 
obtained a concentrate containing about 40 per cent, t ung stic 
oxide. This w’as sold to local storekeepers who dressed it at their 
stores and produced a marketable concentrate with 60 to 70 per 
cent, tungstic oxide. Prospectors, local traders and small S3mdicates 
also produced scheelite near Goodhouse and wolframite from farms 
in the neighbourhood of Dabaras in the Kenhardt district, and a 
small wolframite mine was developed at CoUinskop north of the 
Orange River in Gordonia district. More recently the field of search 
has extended eastwards and southwards. New finds are being 
developed at Rhenosterkop, one of the Kakamas river settlements, 
and at DyasonskUp, 14 niiles west of Upington. Towards the 
south several new places are being opened up within the copper 
field round O’okiep, where despite the long history of mining in 
the area the plentiful tungsten ores have only just become known. 
It is highly probable that more surface occurrences of tungsten ores 
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remain to be discovered both within the present boundaries of the 
field and beyond, for sim^ geological conditions appear to con¬ 
tinue southwards for 60 miles to Garies and eastwards for 100 milps 
from Upington to Prieska. 

Mining in New Caledonia.—^An article of topical interest by 

H. E. L. Friday on “ New Caledonia’s Mineral ^Yealth ” appeared 
in Chem. Engng. Min. Reu., I 94 ^> 33 , No. 396. The mineral 
wealth of the country constitutes 93 per cent, of its primary exports 
and includes important quantities of nickel, which amount to about 
8 per cent, of the world’s present requirements. Nickel ore was 
was first discovered in New Caledonia in 1865 by Jules Gamier, 
one of a group of French mining engineers who were investigating 
the mineral resources of the island. A sample shipment to Paris 
was found to contain about 12 per cent, nickel, and the Soci 4 t 4 le 
Nickel, which now operates the largest mines, was formed. In the 
early days only the green ore (named gamierite, after the discoverer) 
carr3dng 7 per cent, or more of meti was shipped, mainly to the 
United Kingdom and Belgium, and the chocolate ore (coloured by 
iron oxide), although often as rich as the green ore, was discarded. 
Latterly, abandoned mines have been reopened, and ore carrjung 
as little as 3-5 per cent, nickel was being exported to Japan up to 
the end of 1940. 

The ore is found in surface deposits at an altitude of 300 to 

I, 000 metres above sea-level and is worked by open-cut methods. 
It is transported in |-ton skips by aerial ropeway working by 
gravity, and in this way two men can handle 100 tons a day. The 
largest producing centres are at Thio on the east coast and Voh and 
Kon 4 on the west coast, aH operated by the Soci 4 t 4 le Nickel, who 
possess smelters in Noumea. About twelve small mines which 
produce roughly a third of the island’s output, are operated by 
individual owners. Some of their ore is bought by the Soci 4 te le 
Nickel, and the balance was formerly exported to Japan and 
Germany, the latter importing ore containing 4*7 per cent, nickel 
to mix with her own low-grade ore. The cost of the Japanese, 
Tonkinese and Javanese labour is about 17-50 francs per man-day, 
of w-hich the labourer is actually paid 81 francs per month, the 
balance being made up in food, housing, clothing, medical and 
other emoluments. 

New Caledonia is also a leadmg world producer of chrome ore, 
most of which is exported to the United States. 

The Tiebaghi mine is one of the largest and richest single deposits 
of chrome ore in the world, the ore consisting of crystalline chromite 
containing 56 per cent. Cr203. The ore-body has a knowm extent 
of 30 by 60 metres with a known depth of 400 metres. The 
American-owned Fantoche mine and the Australian Chagrin 
(working low-grade ore averaging 35 per cent. CraOs which is 
subsequently concentrated) are the only other chrome mines working 
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on the island, apart from two small enterprises w^hing beach 
sands, although many other deposits are held on mining leases. 

Since foreign companies are not permitted to work deposits in 
New Caledonia the larger concerns, which are in fact controlled by 
foreign capital, are operated through dummy companies, the 
majority of whose directors must be French nationals. Government 
taxes are imposed on the gross value of ore sold for export based on 
estimated market prices, and are fixed quarterly in advance. The 
present tax is 2-5 to 9 per cent, according to grade of ore plus a 
special war tax, but a reduction of 25 per cent, is allowed to com¬ 
panies when ore has to be concentrated before shipment. Shipping 
difihculties are considerable as there are few wharves and lighterage 
is expensive. 

The industrial utilisation of the iron ore deposits of the island 
has been neglected, but the deposits are of considerable extent 
and are, in fact, not only easy to exploit but are nearer to the port 
of Newcastle, New South Wales, than are either those of Iron I^ob 
in South Australia or Yampi Sound in Western Australia. * Exploita¬ 
tion of the iron ore commenced in 1939 when the Soci6t6 le Fer, 
with Japanese capital, began to operate the Cascade mine on the 
plateau of Goro and loaded 91,500 tons of ore containing 50 to 52 
per cent, iron on to Japanese ships. This probably increased to 
300,000 tons in 1940. The company has installed wharves and 
plant capable of handling up to 500,000 tons a year, ships being 
loaded by endless chain at a rate of 700 tons in 15 hours. 

The island contains one or two coal mines, but these have not 
been successful, and there appears to be a lack of good coal. 

Copper mines on or near the Diahot river in the north of the 
island have been operated intermittently since 1874, but have never 
been continuously successful. 

Cobalt deposits are associated vdth the nickel and chrome and 
were at one time extensively worked by many small operators. 
Traces only of these workings remain, but a few tons of ore were 
shipped to Japan in 1939. 

<^ld, manganese and antimony have been produced in the past 
and other metals known to occur in the island include molybdenum, 
mercury, silver-lead-zinc, and platinum. Gypsum is obtained at 
Pouembout on the west coast. 

The Diamond Industry,—The over-running of the low countries 
and the increased industrial activity of both Great Britain and the 
United States has led to widespread changes in almost every aspect 
of the diamond industry whidi have brought in their train many 
difficult problems. In order to help to solve some of these diffi¬ 
culties in the United States, the Mineralogical Society of America 
r^ently convened a meeting of experts on diamonds, and the 
highly informative papers contributed by these authorities have 
now been published in The American Mineralogist^ 1942, 27 , (3), 
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162-191, under the title of " S5nnposium on Diamonds,” from which 
the following very brief notes have been abstracted. 

The changes referred to have not only been geographical from 
the point of view of the origin of supplies and geological from the 
standpoint of the age and mode of occurrence of the deposits now 
worked, but there have also been changes in mining methods and 
in the amount and nature of the diamonds produced, and in the 
uses to which they are put. 

From about 800 to 600 B.c., until displaced by Brazil in the 
eighteenth century, diamonds came largely from India. In turn, 
Brazil gave place to South Africa towards the end of the nineteenth 
century, while from 1907 to 1930 the important alluvial fields of 
the Belgian Congo, South-west Africa, Angola, the Gold Coast and 
Sierra Leone, all rich and cheaply operated, have come into the 
forefront of production. 

Present-day production is of the order of 14,000,000 carats, 
worth §35,000,000, compared with an average of 7,200,000 carats, 
worth $75,000,000 in each of the four years from 1927 to 1930. 
The decrease in the average value per carat is almost entirely due 
to the influx of boart from the Belgian Congo, where one company 
alone, Beceka, has been responsible for one half of the world’s 
production of boart by weight. Attention is drawn to the fact 
that only about 16 per cent, of the world’s production in 1940 was 
of cuttable grade, compared with 55 per cent, in 1927. 

The leading producer of diamonds in the world to-day is the 
Belgian Congo, which accounts for 75 per cent, by weight and 
25 per cent, by value, followed by Angola, Sierra Leone, the Gold 
Coast, Brazil and South Africa. Before the war the order was 
Belgian Congo, South Africa, Gold Coast, Angola, Sierra Leone. 
The British Empire now produces about 25 per cent, by weight 
and rather less than 50 per cent, by value of the total world 
output. 

WTiilst most of the output of 30 years ago came from kimberlite 
pipes of Cretaceous age, in 1940, 96 per cent, by w'eight and 72 per 
cent, by value of the production of the Afiican continent was 
obtained from alluvial deposits derived from Pre-Cambrian rocks. 
Accompan3dng this change from pipe mining to alluvial washing, 
is of course, the change in recovery methods referred to above, and 
the industry is now characterised by a relatively large number of 
small plants compared with the few very large plants of 30 years 
ago. 

The use of diamonds in industry has increased eightfold in the 
last 25 years, and is the principal factor in the diamond market of 
to-day. More than 75 per cent, by weight and 33 per cent, by 
value of the rough diamonds sold are industrial stones, the United 
States alone consuming about 3,000,000 carats in industry annually. 

The increased sales of gem diamonds in the United States, 
Canada, South America, and the East, have been more than offset 
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by the practical cessation of sales elsewhere. Nevertheless, indus¬ 
trial diamonds, with the exception of those from the Beceka company 
in the Congo and from Brazil, are by-products of gem-mining. 
The world’s annual production of about 3 tons of diamonds requires 
the efforts of some 70,000 men, of whom 8,000 are Europeans, so 
that each man produces less than oz. of diamonds for a year’s 
work ; considering gem diamonds alone, the production is less than 
J oz. per man per year. The average tenor of alluvial diamond 
mines of the world is about i part in 40,000,000. 

Of the former world’s supply of polished diamonds, 95 per cent 
were manufactured in the Low Countries and Germany; 40,000 
polishers were employed in Holland, Belgium and Germany, 1,000 
in France, England and the Transvaal, and about 250 in the U.S.A. 
Before the war Germany was making strong efforts to expand its 
industry in custom polishing, and sometimes granted subsidies to 
enable the industry to reduce its labour costs. 

Infiltration of diamonds into the U.S.A. by indirect routes and 
the stocks in the bonded warehouse made the diamond shortage 
in the U.S.A. at the time of the invasion of the low countries 
considerably less than was anticipated. Since that time the number 
of polishers in the United States has greatly increased, and there 
has also been a change to quantity production from the quality 
production of gem ddamonds which formerly characterised the 
American industry. 

Diamonds are extensively used in the high-speed drawing of 
wires from o*o8 in. diam. down to 0-0003 in., the finest made. 
Dies with openings between -oi and -ooi in. are known as double 
nought dies, those with holes less than -ooi in. as triple nought, and 
the very finest as capillary dies. The production of these dies, which 
is accomplished by driUmg from 130 to 200 hours wfith a steel 
needle charged with diamond dust, is a highly skilled operation 
requiring many years of experience to acquire under existing 
conditions. Some time ago, tWefore, the Americans, with the aid 
of the British Controller of diamond dies, took steps to encourage 
domestic production so that a steady flow of such dies to industry, 
all of which were formerly imported, was not interrupted. The 
principal problems to be overcome were the selection of personnel, 
the grinding of the needles to the proper size and shape, selection 
of the ri^ht diamond powder for drilling, the method of mounting 
the stone, the amplitude and intensity of the reciprocating action 
of the part carrying the stone to be drilled, the speed of the needle, 
prevention of vibration and means of observing the progress of the 
drilling. Practically all these problems have been solved in a new 
die-drflling machine produced by the British die controEer who 
sent a model machine together with drawings and pertinent data 
to the United States, where copies of the machine are being manu¬ 
factured. 

The use of diamonds in set tools and abrasive wheels provides 
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important outlets for industrial stones. Shaped diamond tools are 
used not only to cut a pre-determined contour directly into various 
materials but also to cut the “ negative ” of a contour into a grinding 
wheel which will itself be used to reproduce the positive contour 
on the material. Bonded diamond wheels are made of crushing 
boart set in either synthetic resin or in metal and are used chiefly 
for shaping cemented carbide tools. In addition, however, these 
wheels are being used in shaping special porcelain insulators of 
sparking plugs, in slicing piezo-electric quartz, in grinding lenses 
and for other abrasive purposes. 

The Industrial Utilisation of Gold.—^The pre-eminent position of 
gold as a medium in international exchange and as the fiduciary 
backing to paper currency frequently obscures the fact that a not 
inconsiderable amount, estimated at between 5 and 10 per cent., 
of the world’s annual production of the metal is regularly consumed 
in the useful auts. In ancient times, of course, gold was used almost 
exclusively for decorative purposes, and even to-day there tends to 
be a misconception that gold is less intrinsically useful than many 
other metals when in fact its use is only restricted by the limited 
supplies available, or, in other words, its relatively high price. In 
spite of this latter consideration, however, the amount and the 
number of wajrs in which gold is used in industry to-day are greater 
-than ever before and the industrial uses have recently been reviewed 
by E. Downs in Chemisfry and Industry, 1942, 61 (14), 156, under 
the title of “ Gold and Its Scope in Industry.” 

The principal properties on which the usefulness of gold rests 
are its malleability and ductility, its decorative colour and resistance 
to corrosion, its high electrical-conductivity and reflective power, 
and the therapeutic effects of some of its salts. In the pure form, 
however, gold is too soft for most industrial uses and it is, therefore, 
alloyed with silver, copper, platinum or with other precious and 
base metals. There have also been developed a niunber of age- 
hardenable gold alloys which possess properties of strength and 
resistance to wear superior to those of normal gold alloys of the 
carat type. Typical groups of these alloys are gold-platinum- 
copper-^ver combinations, the gold-platinum alloj^, and a further 
important group containing gold, palladium and silver with the 
addition of smafl amounts of cobalt, nickel, zinc, tin or copper. 

Another useful property of gold is that its natural colour can 
be varied, white gold being produced by the addition either of nickel, 
zinc and copper, or of palladium and silver. Green, blue and pu^le 
alloys are obtained by the addition of cadmium, iron and aluminium 
respectively. 

The earlier methods of producing gold-covered surfaces by 
mercurial or by immersion gilding are now little used, having given 
place to the methods of dectrog^ding or dectroplating articles by 
making them the cathode in a bath of potassium auricyanide with 
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gold as the anode. The thickness of the gold is controllable in this 
method, but for many purposes a thickness of -00005 in. is satis¬ 
factory. Such plated gold possesses the properties of the solid metal 
in that it will take a high polish, has high electrical conductivity 
and freedom from tarnish. It finds application for example in sound- 
transmitting apparatus where plated electrodes receive the impulses 
set up in the carbon granules. 

Gold-leaf is the most familiar form of surface covering with gold 
as in picture-frames, sign-writing, gilt labels in hats, shoes, book 
coverings and titles, edges of playing cards, etc. Gold-leaf can be 
applied to a variety of surfaces, including wood, paper, leather, 
metal, glass, plasta- and stone, and as this product is only of the 
order of four nullionths of an inch thick, i oz. of the metal will 
produce about 250 sq. ft. of leaf which at i68s. per troy oz. is 
equivalent to only ^d. per sq. in. 

A comparatively new me^od of surface coating of articles with 
gold is by the method known as cathode sputtering or cathode 
dispersion. In this method the articles are placed in a vacuum in 
the path of the gold particles discharged on passing a high current 
from a gold cathode to an aluminimn anode. 

Yet another method of depositing thin gold films on glass or 
metal is by heating gold electrically in a high vacuum and allow¬ 
ing the gold vapour to settle upon articles placed in the vacuum 
chamber. Glass covered in this way with a thin gold film is 
impervious to ultra-violet light but passes a certain amount of 
visible Ught of a green tint, and this property is utilised in the 
manufacture of special spectacles for people suffering from iritis. 

Gold-covered silver wire as used in gold braid, embroidery, etc., 
is made by electroplating a bar about 2 in. diam. and then drawing 
down to tihe requisite gauge. 

Rolled gold commonly employed in spectacle frames, watch 
cases, pencils and cheaper jewellery continues to be one of the most 
important forms of industrial utilisation of the metal. It is made 
by soldering or welding a plate of gold of any required caratage 
onto one or more sides of a base block about 6 in. square and from 
I to J in. thick, after which the whole is rolled out to the required 
thickness. Such coatings, w-hich are of a uniform thickness varying 
from -I to -000002 in., bear a constant ratio to the thickness of the 
base block. Seamless gold-plated tubes and wires can also be 
produced in this w-ay and the great merit of this process over 
electrodeposited gold is the hard, impervious wrought structure and 
greater resistance to w-ear. 

In the ceramic industry " potter’s liquid gold,” a clear brown 
varnish consisting of a solution of complex organic compoimds of 
gold in essential oils, etc., is brushed on pottery and afterwards 
fired. The standard liquid contains 12 per cent, fine gold, but cheaper 
ones containing as little as 7 per cent, are also made. Liquid burnish 
golds are also used in ceramic decoration and consist of a suspension 
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of gold powder in liquid gold, silver being added to vary the colour. 
Gold is also added to liquid lustres in the production of lustre ware, 
whilst “ Purple of Cassius ” is used in stained glass, enamels, china, 
porcelain, etc. 

Gold is used in dentistry both as fillings and in dentures and in 
orthodentic wires and use is sometimes made of platinum-gold and 
of palladium-gold alloys in dentistry. 

In chemical plant and laboratories, the use of gold is naturally 
restricted by considerations of cost, but a high-gold palladium alloy 
with a melting point of 1370“ C. can sometimes be used as a sub¬ 
stitute for platinum when the price of this metal is very high. This 
alloy is said to be equally as resistant to mineral acids and caustic 
soda as platinum and very resistant to alkali, carbonate and 
bisulphate fusions. Gold-lined plant is used in the distUlation of 
certain essential oils, for containing liquors concerned in the wet 
viscous process of artificial silk manufacture, and in gold-platinum 
alloys in spinnerets. 

Gold as the pure metal and as an alloy with palladium is also 
used in thermocouples, as a fuse in electric furnaces, in electrical 
contacts, whilst amongst a veritable host of miscellaneous uses, 
mention may be made of the use of the metal and its alloys in the 
hair-springs of chronometers, in the suspension wires of galvano¬ 
meters, in coating base-metal conductors canying high-frequency 
radio-currents, in the plating of mirrors in infra-red drying apparatus, 
in electrical equipment for measuring the speeds of aircraft engines 
and in X-ray work and radium therapy. In recent years a number 
of gold salts have found application in the treatment of rhemnatoid 
arthritis, in certain chronic skin diseases, and in tuberculosis. 

Arsenic in Natural Phosphates and Pho^hate Fertilisers.—^An 
investigation carried out by the United States Department of 
Agriculture has shown that, although arsenic is present in greater or 
lesser quantities in all natural phosphates and in superphosphate, 
it is very unlikely that the quantities of arsenic contributed to the 
soil in phosphate fertilisers are sufficient to produce toxic effects on 
plants, even with a very large aimual application of fertiliser over 
an extended period of time. 

The results of the investigation are discussed by T. H. Tremeame 
and K. D. Jacob in U.S.Dept. Agric. Tech.BuU. A^o. 781, November 
1941. The proportion of arsenic present in mineral phosphates was 
found to range from 0-4 p.p.m. in a sample of Florida soft phosphate 
to 188 *2 p.p.m. in an Arkansas phosphate. Of the important 
commercial deposits, the average for North Afiican phosphate was 
17-4, for Florida land pebble ii'9, and for Florida hard rock 5 *4 
p.p.m. Two samples each from Nauru and Ocean Island gave 
values of 5-1 and 5-6, 7-9 and 9*7 p.p.m. respectively. Apatite from 
the Kola peninsula of the U.S.S.R. was found to contain 7*6 p.p.m. 
There appears to be no relationship either between the arsenic 
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content of the phosphate and the geological age of the deposit, or 
between the arsenic content and the quantities of such con¬ 
stituents as phosphorus, iron, iron sulphide, carbon or nitrogen, 
but phosphates from primary deposits tend to contain more arsenic 
than those from secondary ones. 

Superphosphate manufactured with sulphuric acid produced 
wholly or partly from p3nite contained arsenic in amounts varjdng 
from 494'i to 1,199 p.p.m., whereas that made with acid produced 
from native sulphur contained only 2*2 to 35-7 p.p.m. Double 
superphosphate contained from 10*6 to 404*6 p.p.m. depending on 
the acid used in its manufacture, basic slag 2*i to ii*2 p.p.m. and 
bone ash 0*2 to 2*2 p.p.m. 

The method of analysis adopted involved the digestion of the 
sample with a mixture of sulphuric and nitric acids, the distillation 
of the arsenic as the trichloride and its determination by a colori¬ 
metric method. It was found that the presence of fluorine com¬ 
pounds caused serious errors in the determination unless arsenic- 
free glassware was used. 
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THE DETERMINATION OF ROTENONE IN DERRIS ROOT^ 
By H. E. CooMBER, B.Sc., 

Plarti and Animal Products Department, Imperial InstittUe, 

J. T. Martin, Ph.D., A.I.C., and S. H. Harper, Ph.D., A.R.C.S., 

D.I.C., 

Department of Insecticides and Fungicides, 

Rothamsted Experimented Station 

An improved method for estimating rotenone in denis root, 
employing the carbon tetrachloride complex separation, is described. 

It has be^ shown by three groups of workers to give concordant 
results with various types of root. Methods of determining moisture 
content and chloroform extract are also given. Their adoption in 
the United Kingdom as standard methods is recommended. 

Owing to the discordant results obtained by different analysts for 
the rotenone content of the same sample of derris root, the need 
for systematic work on the method of determination and a survey 
of the several methods and modifications of methods in use had 
made itself felt by the end of 1937. At that time both the Imperial 
Institute and the Rothamsted Experimental Station had indepen¬ 
dently commenced experimental work in this connection, when at 
the first meeting in November, 1937 of the newly^-constituted 
Imperial Institute Consultative Committee on Insecticide Materials 
of Vegetable Origin a recommendation was passed that the two 
institutions should collaborate with a view to employing the same 
methods for the chemical evaluation of insecticides. Co-operative 

1 Reprinted from the Journal of the Society of Chemical Industry, July, 1942, 
Vol. Lkl, pp, no—112, by land permission of the Editor. 
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work immediately followed on the tentative methods of determining 
rotenone which each institution had already evolved, and many 
points relating to extraction-solvents and manipulative procedure 
were redetermined conjointly. Much patient investigational work 
was carried out, involving a considerable number of analyses of 
derris root. 

By the beginning of 1939 the advantages of establishing a reliable 
method of rotenone determination and securing its general accept¬ 
ance over a wider field, viz., by the trade and interested institutions 
in the chief consuming countries, was realised. With this end in 
view it was decided to extend collaboration, and the co-operation of 
the Cooper Technical Bureau and the Chemical Division of the 
Agricultural Department, Federated Malay States, was readily 
obtained. The Royal Colonial Institute, Amsterdam, the Laboratory 
for Chemical Research, Buitenzorg, and the United States Depart¬ 
ment of Agriculture were approached, and they subsequently pro¬ 
vided useful observations and data. 

Under the Consultative Committee a Sub-Committee on Methods 
of Determining Rotenone was set up to go fuUy into the question 
and to draw up detailed proposals. It consisted of Dr. J. R. Furlong 
(Chairman), Imperial Institute, and Dr. R. S. Cahn and Dr. R. F. 
Phipers, Cooper Technical Bureau, in addition to the authors. 

Two methods of determination which had been developed by the 
workers at the Imperial Institute and Rolhamsted, and also the 
Jones and Graham method, were next submitted to trial by the 
collaborators independently at the Imperial Institute, Rothamsted, 
and the Department of Agriculture, Malaya, employing for the test 
four samples of derris root selected to cover the usual range of 
rotenone content. On the results obtained by the three institutions, 
it was possible to formulate a single method which promised to be 
capable of giving reliable results. 

It became obvious during the early stages of the collaborative 
work that uniformity of results would depend, to a very large extent, 
on the rigid definition of the conditions required for each step of the 
determination. This fact has been proved by practical experiment 
and a considerable amount of work has been carried out in order to 
determine the optimum conditions for each stage of the determina¬ 
tion. It is therefore strongly emphasised that all the conditions laid 
down in the method have been found necessary and failure to comply 
with them, although it may allow one worker to obtain satisfactory 
agreement in his own laboratory, will almost certainly 3rield results 
which are discordant with those obtained in other laboratories. 

The tentative method now agreed on was subjected to a rigorous 
test with carefully prepared, uniform samples of six different kinds 
of derris, covering a wide range of rotenone content, by the workers 
at the Imperial Institute, Rothamsted, Cooper Technicsd Bureau, 
and in Malaya. They were as follows : No. i, Derris malaccensis 
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(Kinta type); No. 2, Derris malaccensis, variety sarawakensis ; No. 
3, D. elliptica (Sarawak creeping type); No. 4, D. eUiptica (Changi 
No. 3 type); No. 5, D. eUiptica (Changi type); No. 6 , blend of No. i 
with No. 5 in equal quantities. 

The results obtained in Malaya were not in agreement with those 
obtained in England, and it is probable that temperature played an 
important part in causing the discrepancies. The agreement obtained 
by Rothamsted, the Cooper Technical Bureau, and the Imperial 
Institute for the rotenone determination of the six samples by the 
tentative method was closer and more consistent than anything 
previously achieved. The following table shows the maximum and 
minimum figures for each sample, together with the average figures 
for all the determinations by the three institutions, omitting Mdaya, 
obtained in this last trial. 


Number Rotenone, % on the 

of moisture-free material. 



Sample. 

determma- 

tions. 

Minimum 

figure. 

Maximum 

figure. 

Average 

figure. 

I. 

D. malaccensis (Kinta) 

12 

0*2 

0*7 

0-5 

2. 

jD. malaccensis var. savawahevsis» 

10 

2*3 

2*7 

2*5 

3 - 

D. elliptica (Sarawak creeping) . 

9 

4-6 

5.0 

4*7 

4 - 

D. elliptica (Changi No. 3) 

9 

9-8 

10*4 

10-2 

5* 

D. elliptica (Changi) 

9 

9-9 

10-25 

lO-O 

6 . 

Blend of No. i and No. 5 , equal 
parts. .... 

9 

4-8 

5-25 

5-05 


It is recognised that in order to adjust the method for use in 
tropical countries, further work is required which under the present 
war conditions cannot be carried out, but the success obtained in the 
above trial with the method in England shows that it is suitable 
for temperate climates and its adoption in the United Kingdom as 
a standard method for determining the rotenone content of derris 
root is recommended. 

In view of the immediate need in the United Kingdom for a 
reliable method for determining rotenone, the method is made public, 
but owing to pressure of other work and in order to economise in 
publishing space, no attempt has been made to record in detail the 
research carried out, or to discuss the reasons for or against parti-. 
cular analytical operations. The description only of the method as 
finally approved is given, leaving for a future date the possibility of 
publishing the evidence which led to the adoption of the various 
operations concerned. 

The methods recommended for the determination of the chloro¬ 
form extract and the moisture content, the latter worked out by 
Mr. S. Brightwell (Imperial Institute), which form important related 
items in the analysis of derris root, are also given. 

Preparation of Sample for Analysis. —^The representative sample 
of roots is ground in stages until the whole of the sample passes a grid 
which has circular holes measuring -Ht in. in diameter. The whole 
of this ground material is then mixed in a ball mill for one hour. 
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Adherence to these instructions is considered essential for the success 
of the determination of rotenone by the method that follows. 

D^ermination of Moisture. —^5 grams of the sample prepared for 
anal3reis are dried for 4 hours at 105°. For this purpose the material 
is evenly spread in a flat-bottomed, straight-sided evaporating dish 
or Petri dish, of 7-10 cm. diameter. It should be noted that this 
determination of moisture refers to the sample prepared for anal3reis. 
In order to calculate rotenone content of original roots a determina¬ 
tion of moisture should be made on the roots in sliced condition. 

Determinaiion of Chloroform Extract. —^The 50 nal. of chloroform 
extract (prepared by the hot percolation method described in the 
method for the determination of rotenone) axe evaporated in a 
100 ml. conical flask to about 15 ml. This solution is poured into 
a weighed, flat-bottomed, straight-sided evaporating dish or Petri 
dish, 7-10 cm. in diameter, and the flask rinsed out with chloroform 
into this dish. The bulk of the remaining solvent is removed by 
evaporation on the water-bath, and the final residue dried for 
7 hours at 105°. 

Determination of Rotenone. —^The whole of the ground sample is 
removed from its container on to a piece of paper and intimately 
mixed before each analysis. 25 grams are weighed out, portions 
being drawn from different parts of the sample, and extracted by 
hot percolation with chloroform for 3 hours in the apparatus shown 
in Fig. I. A septum consisting of a perforated porcelain or a glass 
disc is placed at the bottom of the percolator. On this is placed 
a pad of cotton wooL The weighed quantity of material is supported 
on this pad and is added slowly, while the percolator is gently tapped 
to ensure that no air pockets occur. At the same time care must 
be taken to avoid tight packing of the powder which would give 
rise to channels. The charge is covered with a further pad of 
cotton wool, and the whole kept in position by means of a loose 
glass stopper resting on the upper pad. Apart from this no pressure 
is put on the material. 

The solvent (150 ml.) is placed in the flask and refluxed on a 
wire gauze over a small flame at such a rate as to keep the percolator 
just full. Percolation is maintained for 3 hours, the time being 
reckoned from the commencement of actual percolation. On 
completion of this extraction the solution is poured into a 250-ml. 
graduated flask, the extraction flask being thoroughly washed out 
with chloroform and the volume made up to 250 ml. 50 ml. of 
this solution are withdrawn by means of a pipette and delivered 
into a loo-nfl. conical flask for determination of chloroform extract. 
The remaining 200 ml. are transferred to a 500-ml. Erlenmeyer 
flask and the graduated flask and pipette washed out with chloroform 
into this flask. The solvent is distilled off until only about 25 ml. 
of the solution remains in the flask. 

The extract is transferred to a loo-ml. Erlemneyer flask, using 
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carbon tetrachloride to rinse out the 500-ml. flask, and evaporated 
almost to dr37ness on a steam-bath in a current of air, and then 
under reduced pressure (water pump) for 5 minutes, heating 
cautiously on the steam-bath meanwhile. The suction may be 



Qaickfit and Quartz numbers. 

A Condenser .CX 8/07 

B Outer jacket of percolator EX 4/45 

C Percolator .EX 4/40 

D FladE (260 c.c.). B84 Neck 

Fig, I 

Dimensions m centimetres. 
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applied directly to the flask. The extract is dissolved in 15 ml. 
of hot carbon tetrachloride and the solvent again removed in a 
similar manner. The procedure is repeated with another io-15-ml. 
portion of hot carbon tetrachloride. If small quantities of insoluble 
material are present, the purification procedure described later will 
eliminate them. However, if an appreciable quantity of insoluble 
residue remains when the extract is dissolved in the first portion 
of carbon tetrachloride, it should be filtered off and thoroughly 
washed with further portions of hot solvent, after which the filtered 
solution plus washings should be treated as directed previously for 
the removal of chloroform. 25 ml. of carbon tetrachloride saturated 
with rotenone (see Note A) are added and the whole is gently heated 
under a reflux condenser to effect dissolution. The flask is cooled 
in an ice-bath for several minutes and then seeded with a few 
crystals of rotenone-carbon tetrachloride complex, if necessary. 
The flask is stoppered and swirled until crystallisation is apparently 
complete. If at this stage only a small quantity of crystalline 
material separates i-oo gram of pure rotenone (see Note A) should 
be added. The contents of the flask are then warmed to eficct 
complete dissolution and crystallisation is again induced. The 
flasks containing the extract and the washing solution are placed 
in an ice-bath maintained at a temperature of 0° overnight. Next 
morning (after a minimum period of 16 hours) the crystals of complex 
are filtered by suction in a weighed Jena glass crucible, Gooch type, 
high form, fritted filter disc, No. i G3 (or British-made equivalent). 
The flask and crystals are rapidly washed with 10-15 ml. of ice- 
cold carbon tetrachloride (saturated with rotenone as described in 
Note A). This takes place in the open laboratory, the apparatus 
and solutions, however, having previously been cooled to 0°. The 
crucible is allowed to remain under suction for about 5 mins, and 
then dried at 40° for i hour. 

The crucible is next stoppered with a cork at the bottom (at the 
edge beneath the filter-plate). 25 ml. of absolute alcohol saturated 
with rotenone (see Note B) are added in portions, with stirring, in 
order to break up the complex. A portion of the solvent is used 
to wash the spatula. The crucible is stoppered with a cork at the 
top and set aside at 0° for at least 4 hours, preferably overnight, 
at the same temperature. The alcohol is then removed by suction 
and the rotenone washed with 10 ml. of the absolute alcohol saturated 
with rotenone at 0° (see Note B) and dried to constant weight (R) 
at 105°. The crystals are removed from the crucible and well 
mixed on a sheet of glazed paper by means of a spatula. One gram, 
of this material is accurately weighed into a 50-ml. beaker and 
dissolved in 10-15 of P^ire benzene, stirring with a glass rod. 
The solution is poured into a 25-ml. graduated flask and the beaker 
washed out with small quantities of benzene. The solution is 
brought to the temperature of 20° and made up to 25 ml. with 
benzene at that temperature. 
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The optical rotation of tMs 4% solution is determined at 20° in 
a polarimeter reading in circular degrees, using a lo-cm. tube, 
preferably fitted with a water jacket for controlling the temperature. 
The solution is cleared if necessary by centrifuging or allowing to 
settle. The percentage purity of the rotenone (P) is given by the 
formula P=iooa/9'04, where a is the rotation, the value 9-04 
being the angle of rotation (negative) in degrees of a 4% solution 
of pure rotenone in benzene at 20°. 

The purity of the rotenone having been determined, the percent¬ 
age of pure rotenone in the root as received is calculated as follows; 
(i) when no rotenone has been added, P x P x 0-05; (2) when 
I g. of rotenone has been added, 5 {(P x P/roo) — i (. 

Note A.—The saturated solution of rotenone in carbon tetra¬ 
chloride is prepared by dissolving 272 g. of pure rotenone in 
hot carbon tetrachloride, cooling, and matog up to 1000 ml. at 
0° . The pure rotenone is prepared by purifying a quantity of the 
carbon tetrachloride complex by first triturating it with cold 
absolute alcohol, converting the rotenone thus liberated into complex 
again, dissolving in hot absolute alcohol, and allowing the rotenone 
to crystallise out. The percentage purity of the rotenone so 
prepared is determined by measuring the optical rotation as 
described. 

Note B .—^Thc saturated solution of rotenone in alcohol is pre¬ 
pared by dissolving 1-244 8- of rotenone in absolute alcohol and 
making up to 1000 ml. at 0°. 

Note C .—^The chloroform, carbon tetrachloride, and benzene used 
in this determination are aU of “ AnalaR ” quality. 

Special thanks are due to the Adviser on Agriculture, Straits 
Settlements and Federated Malay States, for supplying correctly- 
named samples of the roots of the different species and races of 
denis examined ; and to the Cooper Technical Bureau, Berkham- 
sted, for valuable assistance in grinding, mixing, and packing the 
samples as required for examination. 

Drs. Martin and Harper are indebted to the Ministry of Agri¬ 
culture and the Colonial Development Fund for grants which made 
co-operation in these investigations possible. 
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Control of White Grubs (Phyllophaga spp.) in Strawberries. By T. W, 
Kerr, Jr. BulL No. 770, Cornell Agric. Exp. Sta. Pp. 40, 9x6. (Ithaca, 
N.Y.: Cornell Agricultural Experiment Station, 1941*) 

Outdoor Tomato Growing in War Time. By E. G. Ing. J. Minist. 
Agric., 1942, 48 » 240-243. 

Production of Tomatoes for Canning and Manufacturing. By J. H. 
Beattie. W. R. Beattie and S. P. Doolittle. Frms.* Bull. No. 1901, U.S. 
Dep. Agric. Pp. 37, 9x6. (Washington, D.C.: Superintendent of Docu¬ 
ments, Government Ihinting Office, 1942.) Price 10 cents. 

Tatura Dwarf Globe.’* A New Tomato Suitable for Marketing and 
Canning. By F. A. Maher. J. Dep. Agric. Viet., 1942, 40 , 241-244. 

Modem Needs in Canned Tomatoes. Aust. Food Manuf., 1942, 11 , 
No. 9, 16, 24. 

Spices 

Calamus (Acorus calamus). A Pocket Lens Study. By J. Small. Food, 
1942, 11, 193-196. 

Cloves and Clove Oil. A Survey of Their Production. By E. Guenther, 
Spice Mill, 1941, 64 , No. 10, 45-47; No. ii, 41-44; No, 12, 49-50; 1942, 
66, No. I, 39-41; No. 2, 45-48; No. 3, 40-42; No. 4, 37-39; No. 5, 33, 
37-38 ; No, 6, 36 - 37 - 

Culinary Herbs and Their Cultivation. Bull. No. 125, Minist. Agric. 
Lond. Pp. 17, 9j X 6. (London : H.M. Stationery Office, 1942.) Price ^d. 

Vanilla ( Vamlla planifolia). A Pocket Lens Study. By J. Small. Food 
1942, 11, 137-141- 

Mexican Vanilla Production and Trade. By L. D. Mallory and W. P. 
Cochran. Flavours, 1942, 6, No. 3, 3-10. 

• Fodders and Forage Crops 

Studies on Carotene in Relation to Animal Nutrition. Part I. The 
Technique of Carotene Estimation in Feeding Stuffs. Part 2. The Develop¬ 
ment and Distribution of Carotene in the Plant and the Carotene Content 
of Some Common Feeding Stuffs. By P. A. Seshan and K. C. Sen. J. Agric. 
Set., 1942, 32 , 194-201, 202-216. 

The Digestibility of Citrus Feeds. By A. Bondi and H. Meyer. Emp. 
J. Exp. Agric., 1942, 10 , 93 - 95 - 

Bur-Clover (Medicago spp.) Cultivation and Utilisation, By R. McKee. 
Frms*. Bull. No. 1741 (Revised), U.S. Dep. Agric. Pp. 12, 9x6. (Wash¬ 
ington, D.C.: Superintendent of Documents, Government Printing Office, 
1942.) Price 5 cents. 

Effect of Cooking on Solubility of Cottonseed-Meal Proteins. By H. S. 
Olcott and T. D. Fontaine. Industr. Engng. Chem., Industr. Ed., 1942, 34 , 
No. 6, 714-716, 

The Prclduction of Mangel Seed. By A. Grant. N.Z. J, Agric., 1942, 
64 , 317-320. 

Saving Seed from Permanent and Temporary Pastures. By R. P. 
Hawkins. /. Minist. Agric., 1942, 49 , 39-42. 

New Zealand Seeds for British Pastures. Possibilities of the Market. 
By A. L. Pool. N.Z. J. Agric., 1942, 64 , 297-302, 
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An Investigation into the Effect of Heavy Infrequent Dressings as against 
Lighter but more Frequent Applications of Carbonate of Lime as Top- 
dressings on Grassland. By A. G. Elliott. N,Z. J, Sci, Agric,, 1941, 88, 
57A-79A. 

The Uses of Paspalum notatum in Uganda. By A. S. Thomas. £*. Afr, 
Agrtc, 1942, 7 , 236-238. 

Dried Potato Slices as Feeding Stuff for Dairy Cows. By F. Wokes, 
B. M. Still and J. G. Organ. /. Mtmst. Agnc., 1942, 49 , 18-21. 

Willow as a Winter Sheep Fodder in Kashmir. By M. R. Fotidar. Indian 
Frmg., 1942, 3 , No. 3, 135*136. 

Silage. By H. G. Robinson. J. Mimst. Agnc., 1942, 48 , 199-203. 

Soybean and Korean Lespedeza Hays Compared with Alfalfa for Wintering 
Beef Calves. By E. W. McComas, M. W. Hazen and J. E. Comfort. Cite. 
No. 629, U.S. Dep. Agrip, Pp. 8, 9 x 6. (Washington, D.C. : Superin¬ 
tendent of Documents, Government Printing Office, 1942.) Price 5 cents. 

Modem Trends in Fodder Ensilage. By C. Gorini. Int. Rev. Agric., 
1942, 33 , No. 3, 98T-109T. 

The Ensilage of Citrus Fruit Pulp. By A, Bondi. Emp. J. Exp. Agric., 
1942, 10, 89-92. 


Vegetables 

Manuring Commercial Vegetable Crops. Growmore Bull. No. 6, Minist. 
Agnc. Land. Pp. 10, 9J x 6. (London: H.M. Stationery Office, 1942.) 
Price 3^2. 

Vegetable Seed Treatments. By R. J. Haskell and S. P. Doolittle. 
Frms\ Bull. No. 1862 (Revised), U.S. Dep. Agnc. Pp. 17, 9 x 6. (Wash¬ 
ington, D.C. : Superintendent of Documents, Government Printing Office, 
1942.) Price 5 cents. 

Root Vegetables. Bull. No, 120, Mtmst. Agnc. Lond. Pp. 16, 10 x 6. 
(London : H.M. Stationery Office, 19.^2.) Price 6d. 

Market Diseases of Fruits and Vegetables: Asparagus, Onions, Beans, 
Peas, Carrots, Celery and Related Vegetables. By G. B. Ramsey and J. S. 
Wiant. Mtsc. Publ. No. 440, U.S. Dep. Agnc. Pp. 70, 9x6. (Washington, 
D.C. : Superintendent of Documents, Government Printing Office, 1941.) 
Price 35 cents. 

Leaf Spot of Celery. Adx\ Leafl. No. 241, Mimst. Agric. Lond. Pp. 
4, X 5J. (London : H.M. Stationery Office, 1942.) Price id. 

The Marketing of Greens, By J. W. Park. Circ. No. 644, U.S, Dep. 
Agric. Pp. 55, 9 X 6. (Washington, D.C.: Superintendent of Documents, 
Government Printing Office, 19^2.) Price 15 cents. 

Weed Control in Onion Oops by Sulphuric Acid Sprays. Adv. Leafl,. 
No. 309, Mtmst. Agnc. Lond. Pp. 3, 8J X 52- (London : H.M. Stationery 
Office, 1942.) Price id. 

Turnip Gall Weevil. Adv. Leafl. No, 196, Minist. Agnc. Lond. Pp. 4, 
8 X 5i. (London: H.M. Stationery Office, 1942.) Price li. Plants attacked, 
nature of damage, description and life-history of Ceufhorrhynchus pleurostigma 
Marsh. 

Rapidly Refreshing Dehydrated Vegetables. By J. Sugihara and W. V. 
Cruess. Fruit Prod. /., 1942, 81 , 239-240. 


Oils and Oil Seeds 

Review of the Oilseed, Oil and Oil Cake Markets for 194^* 64, 

lof X 8 |. (London : Frank Fehr & Company, 1942*) 

Utilisation of Indian Vegetable Oils as Lubricants in Internal Combustion 
Engines. Part II. By J. S. Aggarwal, H. D. Chowdhury, S. N. Mukerji and 
L. C. Verman. Bull. No. 20, Indian Industr. Res., Dep. Comm. Pp. 87, 
10 X 7. (Delhi: Manager of Publications, 1942-) Price Rs. 2 As. 4. 
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The Prodigious Brazil Nut. By W. R. Schreiber. Agric. in Americas, 

• 1942, % 72-74. Describes the harvesting of the nuts, the shelling industry 
and marketing. 

The Camauba Palm, the Babassu Palm and Oiticica, useful Plants of the 
Arid and Semi-arid Regions of North-Eastern Brazil. Int. Reu. Agric., 
1942, 33 , No. I, 41T-47T. Notes prepared from reports by C. Van de Koppel 
and published in Ber, HandMus. Kolon, Inst, Amst., 194^^ ^^4* 

Dehydrated Castor Oil—Its History, Chemistry and Uses. By H, C. 
Worsdall. J. Oil Col, Chem. Assoc,, 1942^ 25 , 104-113. 

Coconut Oil. Soap, 1942, 18 , No. 3, 21-24, 67. Gives suggestions for 
finding replacements for Philippine coconut oil for the United States soap 
industry. 

In Place of Coconut Oil. What can the Soap Maker do to Retain some 
Semblance of Free Lathering Properties in the Face of Dwindling Coconut 
Supplies ? By C. R. Kemp. Soap, 1942, 18 , No. 4, 21-23. 

Range of Adaptation of Certain Varieties of Vegetable-type Soybeans. 
By J. W. Lloyd. Bull, No, 471, III, Agric, Exp. Sta. 1 ^. 21, 9x6. 
(Urbana, Illinois : Agricultural Experiment Station, 1941.) 

The Effectiveness of Certain Strains of the Soya Bean Nodule Organism 
when Associated with Different Varieties of the Host Plant. By J. Boys 
and G. Bond. Ann. Appl, Biol., 1942, 29 , 103-108. 

Topworking Aleurites montana. The Results of Some Preliminary 
Experiments. By C. C. Webster. Nyasald. Agric, Quart. J., 1942, 2 , No. 2, 
10-15. 

Studies on the Cultivation of the Tung Oil Tree, Aleurites fordii. Part 
2. Study of a Heavy Yield of Fruit obtained on tiie North Coast of New 
Sourii Wales. By A. R. Penfold, F. R. Morrison and S. Smith-White. Pp. 
10, 9j X yi. (Sydney: Royal Society of New South Wales, 1942.) Re¬ 
printed from /. Proc. Roy. Soc. N,S.W„ 1942, 76 , 148-156. 

Essential Oils 

Java Citronella Oil. By E. Guenther. Soap, 1942, 18 , No. 2, 24-28, 
69-70 ; No. 3, 25-28, 69-70 ; No. 4, 27-30, 69-70. General articles on cultiva¬ 
tion of the grass and the preparation and composition of the oil. 

Notes on Leptospermum citratum. By G. Walker. E, Afr. Agric, J,, 
1942, 7 , 202-203. Describes an attempt to establish this tree bn a plantation 
scale, for its essential oil, in Kenya. 

Florida Volatile Ohs. 2. Mentha piperita L. By P. A. Foote and A. W. 
Matthews. 3. Pycnanthemum muUcum (Michx.) Pers. Assay Methods and 
Minor Constituents. By P. A. Foote and D, Torres. J, Amer, Pharm, 
Assoc., Scientif, Ed., 1942, 81 , 65-75. 

A Industria de Essencia de Laranja Doce no Brasil. Rev, Quim. Industr., 
Brazil, 1942, 11 , No. 117, 12-17. The sweet orange oil industry in Brazil. 

Fibres 

Plant Fibers in Wartime. By H. T. Edwards. Agric. in Americas, 
2942^ 2 , 103-108. Discusses what is being done and what more can be done 
in the Americas to solve the problem of fibre shortage. 

Second Progress Report from the Joint Committee on Rural Industries, 
Australia, on Flax Production. Pp. 17, 13 x 8. (Canberra: Government 
Printer, 1941.) Price is. 

Flax deduction in Victoria. By W. J. B. McDonald. J, Dep. Agric. 
Viet., 1942, 40 , 217-221. 

Fiber Flax in Western Washington. By E. G. Schafer. Pop. Bull. No, 
166, Wash. Agric. Exp. Sta. ii, 9x6. (Pullman, Washington: 

Agricultural Experiment Station, 1942.) 

Flaxseed Production in the North Central States. By A. C. Dhlman and 
T. E. Stoa. Frms*. Bull. No. 1747 [Revised), U.S. Dep. Agric. Pp. 19, 
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9X6. (Washington, D.C.: Superintendent of Documents, Government 
Printing Office, 1942*) 

The Production of Jute in Bengal. By A. S. Thomas. Emp. /. Exp, 
Agric., 1942, 10 , 96-102. 

Fibre de Jute du Congo Beige. Comparaison avec le Jute des Indes. 
Anglo-Belg, Tr. /., 1942, 28 , 105-107. Particulars of examination of the 
fibres of Urena lohata and Cephalonema in comparison with jute. 

Over biologie en bestrijding van den randoe-kolfboorder (Mudaria 
variahilis Rpke.). By C. J. H. Franssen, P. Levert and J. A. van Duyvendijk. 
Bergcultures, 1941, 16 , 1728-1743. Biology and control of the kapok borer. 

The Wild Silkworms of Nigeria. By F. D. Golding. Frm, and For. W, 
Afr„ 1942, 8, 35-40. 

Quarterly Notes of the Sisal Experimental Station, Mlingano, Tanga, 
Department of Agriculture and Sisal Board, Nos. 21-22 of 1941. Pp. 28^ 
9 J X 6. (Mlingano, Tanga: Sisal Experimental Station, 1941.) 

Studies on Merino Wool Production. Fleece Density Tests on a Group of 
Extremely Plain-bodied Stud Rams. By V. Bosman. Frmg. S, Afr,, 1942, 
17 , 294-298. 


Paper-making Materials 

The Manufacture of Insulation and Pressed Boards, Wrapping Papers 
and Straw-boards from Bagasse. By M. P. Bhargava and A. N. Nayer. Misc, 
Bull. No. 44, Imp. Coun. Agric. Res, India. Pp. 21, 9J x 7J. (Delhi: 
Manager of l^blications, 1941.) Price Re. i As. 4. 

The Processing of Jute for Papermaking. By B. P. Ridge and A. H. 
Little. Paper Mkrs*. Assoc. Gr. Brit, and Ireland, 1941, 22 , 53-no. 

Jute Cuttings for Paper Pulp. By M. P. Bhargava and A. N. Nayer. 
For. Bull. No. 103, UtU. {New Series), 1941, For. Res, Inst,, India. Pp, 
5i 9 i X 7 h (Uelhi: Manager of Publications, 1941.) Price As. 3. 

Straw for Papermaking: Yesterday, To-day and To-morrow. By J. 
Grant, Paper Mkrs*, Assoc. Gr, Brit, and Ireland, 1941, 22 , 9-51. 

Wrapping and Packing Papers from Vila Grass, Tliemeda arundiruicea 
Ridley [AnSiistiria gigantea Cav.]. By M. P. Bhargava and C. Singh. For. 
Bull. No. 100, Util. (New Series), For. Res. Inst., India. Pp. 13, 9J X 7J. 
(Delhi : Manager of Publications, 1941.) Price As. 6. 

Report on the Use of Wood-Waste in Paper-making. By J. Strachan. 
Paper Mkrs\ Assoc. Gr. Brit, and Ireland, 1941, 22 , 111-126. 

Studies in Sulphite Pulping. By F. H. Yorston. Bull. No. 97, For. 
Serv. Canada. Pp. 80, 10 x 6J. (Ottawa: King^s Printer, 1942.) 

Rubber 

Rubber Investigations in Ceylon. By T. E. H. O’Brien. Emp. J. Exp. 
Agric., 1942, 10 , 61-76. 

Increasing the Crops from Ceylon Rubber Estates. Adv. Circ, No. 16, 
Ruhb. Res. Scheme, Ceylon. Pp. 5, gi x 7. (Argalawatta, Ceylon : Research 
Laboratories, 1942.) 

Wild Rubber in East Africa. By P. J. Greenway. E. Afr. Agric. J., 1942, 
7 , 224-227. Describes the most important sources of latex, viz., Clitandra 
orientalis, Funtumia elasUca, LandolpMa spp. and Mascarenhasia elastica. 

The History of Rubber Production in South Africa. Experiments and 
Exports of Byegone Days. S. Afr. Min. Enpig. J., 1942, 53 , Part i, 3 i 7 “ 323 - 
A study of the possibilities of the economic exploiiation of South Africa’s 
resources of wild rubber from the Landophia vine and Euphorbia spp. 

Rubber from the-Euphorbia. Research Work now in Progress. By D. S. 
Harris and S. G. Shuttleworth. J. Dep. Comm. Industr., Un. S. Afr., 
19421 4 , No. 10, 3 I 5 - 3 I 7 - 

Koite Mededeeling van het Besoekisch Proefstation. Een meuwe 
beschadiging aan Hevea door wantsen. By R. van der Veen. Bergcultures, 
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1941, 16 , 1764-1765. An account of new damage to Hevea by a bug 
{Nysius sp.). 


Tobacco 

Physiological Studies with the Tobacco Plant. By G. M. Ward. Pub. 
No, 729, Dep. Agric. Canada. Pp. 100, 10 X 6J. (Ottawa : King’s Printer, 
1942.) 

Insect Pests of Cigar-type Tobaccos in the Southern Districts. By F. S. 
Chamberlin and A. H. Madden. Circ. No. 639, U,S. Dep. Agric. Pp. 54, 
9x6. (Washington, D.C.: Superintendent of Documents, Government 
Printing Office, 1942.) Price 15 cents. 

Yellow Dwarf of Tobacco in Australia. 3. Occurrence and Effect of 
Agronomic Practices. By A. V. Hill and F. E. Allan. J. Coun. Set. Industr. 
Res, Aust., 1942, 15 , 13-25. 

Gas Treatment for the Control of Blue Mold Disease of Tobacco. By E. E. 
Clayton and others. Tech, Bull. No, 799, U.S. Dep. Agric. Pp. 38, 9x6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) Price 10 cents. 


Drags 

Ergot. By J. C. Neill. N.Z, J, Sci. Tech., 1041, 23 , 130A-137A. Des¬ 
cribes the occurrence in New Zealand and life-history of ergot and gives an 
account of experiments on the commercial production of ergot on rye. 

Meadow Saflhon {Colchicum autumnale). Adv. Leafl. No. 285, Minist, 
Agnc, Lond. Pp. 2, 8^ x 54. (London: H.M. Stationery Office, 1942.) 
Price id. Gives methods of control to prevent poisoning of livestock and a 
note on its medicinal use. 

A Phytochemical and Pharmacological Study of the Berries of Phytolacca 
americana Liim. (Fam, Phytolaccaceas). By L. D. Jack and C. H. Rogers. 
7. Amer. Pharm. Assoc., Scientif. Ed,, 1942, 81 , 81-84. 

Medicinal Products from Pinus longifolia Tar. By T. P. Ghose and B. S. 
Varma. Indian For. Leafl, No. 12 {Chem.), For, Res. Inst. Pp. 6, 8J X 5. 
(Debra Dun, U.P.; Forest Research Institute, 1942.) 


Miscellaneoas Agricoltoral Products 

Value of Molasses. Aust. Sug. J,, 1942, 83 , 453-460. Results of an in¬ 
vestigation into the value of molasses when used for the manufacture of 
alcohol. 

Anaerobic Decomposition of Wheat Straw by Thermophiles and the 
Quantity of Gas Produced. By R. P. Straka, G. H. Nelson and M. Levine. 
J. Agnc. Res., 1942, 64 , 129-144. Discusses the determination of utilisable 
gas produced from fibrous farm wastes. 

Livestock and Animal Products 

Proceedings of the Fourth Meeting of the Animal Husbandry* Wing of the 
Board of Agriculture and Animal Husbandry in India, Imperial Council of 
Agricultural Research, 1940. Pp. 250, 9I x 6^. (Delhi: Manager of Pub¬ 
lications, 1942O Price Rs. 5 As. 10, 

Annual Ad mini stration Report of the Civil Veterinary Department, 
United Provinces, for 1940-41. Pp. 27, 9i x 6^. (Allahabad: Superin¬ 
tendent, Printing and Stationery, 1941.) Price As. 3 Ps. 6. 

Annual Report of the Veterinary Department, Uganda, for 1941. Pp. 
6, 9 i X 6. (Entebbe: Government Printer, 1942,) Price Sh. i/-. 

*' Grading Up ** Bombay Province’s Village Cattle. Importance of 
Premium Bull Schemes. Leafl, No, 4 of 1941, Dep. Agric. Bombay, Pp. 8, 
10 X 6J:. (Bombay: Department of Agriculture, 1941.) 
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Experimental Breeding of Dairy Cattle for the Tropics. By E. Harrison. 
Trop* Agric,, Trin., 1942, 19 , No. 4, 65-69. 

Scheme for Control of Diseases of Dairy Cattle. /. Minist. Agric., 1942, 
49, 12-18. 

Internal Parasites of Cattle. By G. Dikmans. Circ, No. 614, US. 
Dep. Agric. Pp. 39, 9x6. (Washington, D.C.: Superintendent of*Docu¬ 
ments, Government Printing Office, 1942.) Price 10 cents. 

Quick-time Pasteurisation of Milk. By A. C. Dahlberg, R. F. Holland 
and R. K. Miner. Tech. Bull. No. 261, N. Y. Sf Agric. Exp. Sta. Pp. 15, 
9x6. (Geneva, N.Y.: Agricultural Experiment Station, 1941,) 

Sheep Breeding and the Improvement of Sheep and Wool in the Bombay 
Province. Leafi. No. 5 of 1940, Bep. Agric. Bombay. Pp. 8, 10 x 6J-. 
(Bombay : Department of Agriculture, 1940.) 

Some Common Breeds of Indian Sheep. II, By R. L. Kaura. Indian 
Frmg.y 1942, 3 , No. 3, 122-125. 

Enzootic Ataxia and Copper Deficiency of Sheep in Western Australia. 
By H. W. Bennetts and A. B. Beck. Bull. No. 147, Coun, Scu Industr. 
Res. Aust. Pp. 52, 9j x 6. (Melbourne : Government Printer, 1942.) 

Soybean-meal as a Source of Protein in Poultry Rations. By A. M. 
Gericke and J. A. van dcr Merwe. Frmg. S. Afr., 1942, 17 , 310-318, 336, 340. 

Observations on the Value of Whale-Meat Meal as a Constituent of Chick 
Diets, with a Note on the Influence of Added Protein on the Efficiency of 
Utilisation of the Gross Energy of a Ration. By E. T. Hainan. J. Agric. 
Sci.y 1942, 32 , 179 - 193 - 

Concentrate Feeding of Turkeys. By E. I. Robertson and J. S. Carver. 
Bull. No. 402, Wash. Agric. Exp. Sta. Pp. 15, 9x6. (Pullman, Washing¬ 
ton : Agricultural Experiment Station, 1941.) 

Report of the Fisheries Department, British Columbia, for 1940. Pp. 
Ill, 10 X 7. (Victoria, B.C. : King's Mnter, 1941.) 

Some Bacteriological Aspects of Fish Preservation, By J. M. Shewan. 
Chem. and Indust., 1942, 61 , 312-314. 

FORESTRY 

General 

Report of the Forest Branch, Department of Lands, British Columbia, 
for 1940. Pp. loi, 10 X 7. (Victoria, B.C.: King's Printer, 1941.) 

Report on the Department of Lands and Forests, Province of Nova 
Scotia, 1941. Pp. 83, oil X (Halifax, N.S.: King's Printer, 1942.) 

Forest Research in India, 1940-41. Part 2. Reports for Burma and 
Indian Provinces. Pp. 242, 9J x (Delhi: Manager of Publications, 
1942.) Price Rs. 3 As. 12. 

Forest Administration Report of the Province of Bombay for the year 
1940-41. Part 1. Pp. 59, 9i X 6. (Bombay: Superintendent, Government 
Printing and Stationery, 1942.) Price As. 6. 

Report on Forest Administration in the United Provinces for the year 
1940-41. Pp. 47, 9x6. (Allahabad: Superintendent, Printing and 
Stationery, 1941.) Price As. 7. 

Report on the Forest Administration of Sierra Leone for 1941. Pp. 12, 
9i X 6. (Freetown : Government Printer, 1942.) 

Twenty-first Annual Report of the Southern Forest Experiment Station, 
United States Department of Agriculture, for 1941. Pp. 21, 10 J x 8. (New 
Orleans, La. : Southern Forest Experiment Station, 1942-) 

Investigations into Artificial Regeneration Details of the Dry Fuel Forests 
of Madras. By A. L. Griffith. Indian For. Rec. {New Series) Silvic, 1941, 
4 , No. 4. Pp. 62, 9i X 7i. (Delhi: Manager of Publications, 1941-) Frice 
Rs. 2 As. 8. 

Control of the Locust Borer [Cyllene rohiniee). By R. C. Hall. Circ. No. 
626, U.S. Dep. Agric. 19, 9x6. (Washington, D.C.: Superintendent 
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of Documents, Government Printing Ofi&ce, 1942*) Price 5 cents. A 
destructive insect of forest and shade-trees in United States and Canada. 

Fungi Causing Decay of Living Oaks in the Eastern United States and 
Their Cultural Identification. By R. W. Davidson, W. A. Campbell and 
D. B. Vaughn, Tech. Bull. No. 785, U.S. Dep. Agnc. Pp. 65, g x 6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) Price 15 cents. 

Some Growth Characteristics of Red Spruce {Picea rubra). By W. M. 
Robertson. Silvio. Res. Note No. 70, For. Serv. Canada. Pp. 7, io| x 8J. 
(Ottawa : Department of Mines and Resources, 1942.) 

Pruning Southern Pines. By W. R. Mattoon. Frms*. Bull. No. 1892, 
U.S. Dep. Agric. Pp. 34, 9x6. (Washington, D.C.: Superintendent of 
Documents, Government Printing Office, 1941.) Price 10 cents. 

Treatment of White Pines Infested with Blister Rust. By J. F. Martin 
and G. F. Gravatt. Frms\ Bull. No. 1885, U.S. Dep. Agric. Pp. 28, 9x6. 
(Washington, D.C.: Superintendent of Documents, Gk>vernment Printing 
Office, 1941.) Price 10 cents. 

Decay in Red-Stained Jack Pine {Pinus banksiana) Ties Under Service 
Conditions. By C. W. Fritz and E. A. Atwell. Circ. No. 58, For. Serv. 
Canada. Pp. 19, ii X 8J. (Ottawa: King^s Printer, 1941.) 

A Note on Semal (Bomhax mcdabaricum D.C.). By Jagdamba Prasad. 
For. Bull. No. 107, Silvic. (New Series), 1941, For. Res. Inst., India. Pp. 15, 
9 i X 7 i- (Delhi: Manager of Publications, 1942.) Price As. 14. Silvi¬ 
cultural characteristics and distribution are described. 

Forestry Charcoal Production. By S. Marian. Quart. J. For., 1942, 86, 
54-59. Discusses the conversion of waste ** wood into charcoal. 

Timber 

Australian Standard Grading Rules (Emergency Series) for Sawn and 
Hewn Structural Timbers. Emergency Stand. No. (E) O.54—1942, Stand. 
Assoc. Aust. Pp. 10, 13 X 8. (Sydney: Standards Association of Australia, 
1942.) Price IS. 

Testing of Indian Timbers for Veneers and Plywood. Indian For. Rec. 
(New Series) Util., 1941, 2 , No. 4. Pp. 106, gj x 7^. (Delhi: Manager of 
Publications, 1941.) Mce As. 9. 

The Variation of the Electrical Resistance of Indian Timbers with Moisture 
Content. By D. Narayanamurti. Bull. No. 105 (New Series), Util., 1941, 
For. Res. Inst., India. Pp. 7, 9J X 7^.’ (Delhi: Manager of Publications, 
1941.) Price As. 8. 

Experiment on the Air Seasoning of Pinus longijolia (Chir) Sleepers in 
the East Almorah Division, U.P. By M. A. Rehman. Indian For. Rec. 
(New Series) Utiliz., 1940, 2 , No. 5. Pp. 40, gf X 7J. (Delhi : Mfeinager of 
Publications, 1941.) Price Re. i As. 2. 

The Durability of Some Uganda Timbers and Poles in the Ground. By 
R. G. Sangster. E. Afr. Agnc. J., 1942, 7 , 122-126, 208-211. 

Results of the Examination of Six Ground Line Treatments on Eastern 
White Cedar Poles after Two Years’ Service. By J. F. Harkom, M. J. 
CoUeary and H. Sedziak. Rep. No. 136, For. Serv. Canada. Pp. 18, 13 X 8. 
(Ottawa Canada: Forest Products Laboratories, 1942.) 

The Preservation of Timber. By R. L. Brooks. J. Inst. Petrol., 1942, 
28 , 63-81, Has special reference to conditions in Trinidad. 

Wood Flour for Dry Electric Cells. By S. V. Puntambekar and S. Krishna. 
For. Bull. No. loi, Chem. (New Series), 1941, For. Res. Inst., India. Pp. 4, 
9i X yl. (Delhi: Manager of Publications, 1942.) Price As. 3. 

Ghims and Besins 

Annual Report of the Indian Lac Cess Committee for the year April i, 
1940, to March 31, 1941. Pp. 8^ x 5J. (Ranchi, Bfiiar: Indian Lac Cess 
Committee, 1941.) 
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Manila Gums. The Use of Manila Copals in Bright Dr3riQg Floor Waxes. 
By R. W. Allan. Soa(>, 1941, No. 12, 118-121, 147. 

Development of Naval Stores and Pulpwood Supplies from the Pinus 
mercusii of Northern Sumatra. By D. G. Moon. Paper Tr, 1942, 114 , 
No. 16, 34 - 37 * 


IMPERIAL INSTITUTE 

CONSULTATIVE COMMITTEE ON INSECTfCIDE 
MATERIALS OF VEOETABLE ORIGIN 

QUARTERLY BIBLIOGRAPHY ON INSECTICIDE 
MATERIALS OF VEGETABLE ORIGIN, NO. 19 

(April to June, 1942.) 

Prepared in collaboration with the Imperial Institute of Entomology and 
the Department of Insecticides and Fungicides, Rothamsted Experimental 
Station, 


GENERAL 

The Use of Concentrated Sprays for Pea Aphid Control. By H. Glasgow. 
Bull, No, 698, New York St, Agric, Exp, Sta,, 1942, p. 12. ParticSars 
of the efficiency of nicotine and rotenone concentrated sprays. 

Contributions to Codling Moth Control. By S. W. Harman. BuU, No, 
698, New York St, Agric, Exp, Sta,, 1942, p. 17. Discusses methods for 
shortening the codling moth spray programme, experiments with rotenone, 
pjrrethrum and other organic insecticides and the use of nicotine as a fortifying 
agent for lead arsenate sprays. 

Squash Vine Borer Control. By G. E. R. Hervey. Bull, No, 698, New 
York St, Agric, Exp, Sta,, 1942, p. 20. Gives a summary of five years 
experiments : rotenone, nicotine and derris were tested. 

Use of Dusts for European Corn Borer Control. By L. A, Cairuth. Bull, 
No, 698, New York St, Agric, Exp. Sta,, 1942, p. 35. Dual-fixed nicotine 
dust and i per cent, rotenone dust give comparable borer control. 

Aphides, with Special Reference to their Control, By G. Fox-Wilson. 
J. Roy. Hort, Soc,, 1942, 67 , Pt. 6, 199-205. Discusses the efiects of nicotine, 
derris, pyrethrum and quassia. 

Insects Associated with the Coconut Palm. Part 2. By J. L. Froggatt 
and B. A. O'Connor, New Guinea Agric. Gaz,, 1941, 7 , No. 2, 125-133. 
{R, A,E., 1942, 30 , A, Pt. 4, 159.) Dusts of derris or pyrethrum gave poor 
results against Promecotheca papuana; nicotine sulphate spray most satis¬ 
factory. 

The Beet Web-worm {Hymenia recurvalis), Agric. Gaz. N.S.W,, 1941, 
62 , 322-323. [R.A.E., 1942, 80 , A, Pt, 5, 231.) Tests showed that derris 
dusting powders effective against the larvae; pyrethrum not superior to derris 
and more expensive. 

Fifty-first Annual Report of the Agricultural Experiment Station, 
Pullman, Washington, for the year ended June 30, 1941* Nicotme in com¬ 
bination with oil for the control of codling moth gave no outstanding results; 
sprays of rotenone-bearing materials were effective on orchard mites but 
failed to destroy eggs; p3nrethrum and rotenone-material dusts controlled 
the asparagus beetle (Crioceris asparagi); dusts of p37rethrum or rotenone 
failed to control the strawberry aphid ; cranberry tip worm can be controlled 
by rotenone spra3rs; rotenone in solution in spra3^ gave a higher kill of 
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firewonn and fmitworm than when in suspension, and rotenone and pyrethrum 
in combination gave higher percentage than either alone on these insects. 

Report of the Chief of the Bureau of Entomology and Plant Quarantine, 
U.S. Department of Agriculture, 1941. Discusses work done on insecticides 
of vegetable origin, p. 102. 

Field Experiments for the Control of the Mullein Leaf Bug, Campylomma 
verbasci Meyer, in Nova Scotia Apple Orchards. By A. D. Pickett, N. A. 
Patterson, J. MacB. Cameron and M. E. Neary. Rep. Ent. Soc. Ontario, 
1940, 23-25. (R.A.E., 1942, 80 , A, Pt. 3, 109.) Dusts and sprays of pyreth¬ 
rum, nicotine sulphate and rotenone tested. 

Relationship of Insects to the Spread of Azalea Flower Spot. By F. F. 
Smith and F. Weiss. Tech. Bull. No. 798, U.S. Dep. Agric., 1942, p. 39-40. 
Discusses the effect of derris, pyrethrum and nicotine dusts and sprays on 
bees. 

Gladiolus Diseases and Insects. By L. McCuUoch and C. A. Weigel. 
Frms*. Bull. No. i860, U.S. Dep. Agric.^ 1941* Nicotine or pyrethrum 
sprays successful against aphids. 

Control of the European Com Borer by Sprays and Dusts. By N. Turner. 
Circ, No. 147, Conn. Agric. Exp. Sta., 1941, 35-43* [Amer. Clmn. Ahsts., 
1942, 36 , No. 4, 1135.) Nicotine and rotenone-containing dusts compared. 

Ox Warble-fly Control. Indian Frmg., 1942, 3 , 33 - 34 * Experiments 
carried out at the Government Cattle Farm, Hissar, to test the relative 
larvicidal values of tobacco-lime infusion and derris-soap wash. 

Controlling Bot and Warble Flies of Livestock in Missouri. By L. Haseman 
and W. E. Roland. Bull. No. 430, Missouri Agric. Exp. Sta., 1941. {Avmr. 
Chem. Absts., 1942, 36 , No. 8, 2369.) Derris, pyrethrum, and nicotine among 
the effective chemicals for treating the warbles. 

Fruit Insect Studies of 1940. By S. C. Chandler and W. P. Flint. Trans. 
Illinois Hort. Soc., 1941, 74 , 131-149. {Amer. Chem. Absts., 1942, 86, 
No. 8, 2367.) Fixed nicotine sprays not so effective as lead arsenate for 
control of codling moth; nicotine not so effective in controlling the leaf 
roller on apple trees; nicotine and p3n:ethrum sprays and pyrethrum dusts 
gave excellent control of leaf hoppers. 

Control of Grape Diseases and Insects in the Eastern United States. By 
J, B. Demaree and G. A. Runner. Frms\ Bull. No. 1893, U.S. Dep. Agric., 
1942, p. 26-27. Nicotine sulphate and pyrethrum or derris sprays recom¬ 
mended. 

The Carrot Rust Fly. By A. J. Hanson and R. L. Webster. Bull. No. 
405, Washington Agric. Exp. Sta., 1941, 21. Cube, derris and cedar sawdust 
among the insecticides which gave unsatisfactory control. 

The European Com Borer. Its Present Status and Methods of Control. 
By D. J. Caftey and W. A. Baker. Frms*. Bull. No. 1548 (Revised), U.S. 
Dep. Agric., 1941, p. 36. Sprays of derris or cube practical and satisfactory 
for the more valuable crops; tank-mixed nicotine tannate sprays in some 
cases satisfactory; dusts of either nicotine or rotenone variable in results. 

Insects of the Blackberry, Raspberry, Strawberry, Currant, and Goose¬ 
berry. By A. J. Hanson and R. L. Webster. Fop. Bull. No. 164, Wash. 
Agrtc. Exp. Sta., 1941. Nicotine, derris and rotenone are among the 
insecticides recommended for the control of the various pests attacking the 
fruits. 

Ins^t Pests. A^ic. Gaz. N.S.W., 1942, 58 , Pt. 3, 132-136. Spraying 
with nicotine sulphate and white oil emulsion recommended for control of 
the bean fly (Agromyza phaseoli); derris or pyrethrum dusts suggested for 
the control of cat and dog fleas, also p3n’ethrum-kerosene sprays. 

Insecticidal Plants in the Americas. By E. C. Higbee. Bull. Pan Amer. 
tin., 1942, 76 , No. 5, 252-257. Notes on the occurrence of Lonchocarpus, 
Tephrosia virginiana, Nicotiana tabacum, Chrysanthemum cinerariesfolium, 
sources of anabasine, Haplophyton cimicidum, Petiveria alliacea, and other 
minor and lesser known insecticides. 
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New Industries in Latin America. By D. M. Tercero. Bull. Pan Amer. 
XJn., 1942, 76 , 99 t loO; Refers to the production of pyrethrum in Chile and 
attempts being made in Brazil to produce plantation timbo. 

What a Cowman expects of a Cowspray. By A. O. Shaw» Soap, 1942, 
18 , No. 2, 90 - 93 * 

Repellency in Cattle Sprays, By T. H. Mailen and R. A. Fenton. Soap, 

1941, 17 , No. 12, 133. 

Flea and Louse Control. Soap, 1941, 17 , No. 12, 115. Pyrethrum and 
rotenone mentioned. 

Fumigation by Smokes with special reference to Derris and Pyrethrum. 
By S. T. P. Brightwell. Bull. Imp. Inst., 1942, 40 , No. i, 6. 

All Purpose Insect Spray. Some Considerations in Favour of a Single 
Type Fly Spray for Home, Institutional and Stock Spray Purposes. Soap, 

1942, 18 , No. 5, 97. 99. 101. 

Studies of Contact Insecticides. XV. An Insect Toximeter. By W. C. 
O'Kane, L. C. Glover and R. L. Blickle. New Hampshire Sta. Tech. Bull., 

1941, 76 , 10. (EA;p. Sta. Pec., 1942, 86, 508.) 

Stabilised Insecticide. Soap, 1942, 18 , No. 4, 115. Canadian Patent 
No. 401,965 dealing with stabilisation of rotenone and pyrethrum insecticides. 

ALKALOID-CONTAINING MATERIALS 

Tobacco Products, including Nicotine and Nicotine Derivatives 

Annual Report of the Council for Scientific and Industrial Research, 
Australia, for 1940-41. P. 26 refers to the successful use of a mixture of 
tobacco dust, slaked lime and kerosene against the red-legged earth mite 
(Halotydeus destructor). 

Annual Report Department of Agriculture, United Provinces, for the 
year ending June 30, 1940, p, 30. Combined soft soap nicotine spray as a 
control for leaf-curling peach aphis being studied ; has been found elective 
against woolly aphis in summer. 

Tobacco to replace Derris and Pyrethrum. Mfg. Chem., 1942, 13 ,145-146. 
Research being carried out to find industrial uses for tobacco in U.S.A.; 
new series of double salts of nicotine prepared for insecticidal purposes. 
Tomato Pests. Agric. Gaz. N.S.W., 1941, 52 , Pt. 3, 171-175, {R.A.E., 

1942, 30 , A, Pt. 3, 100.) Most satisfactory control of Macrosiphum solamfolii 
given by a spray of nicotine sulphate and Bordeaux mixture. 

Control of the Codling Moth in Baluchistan. By A. ‘M. Mustafa and Nazeer 
Ahmed Janjua. Indian Frmg., 1942, 3 , 76. Kerosene-nicotine sulphate 
emulsion most effective but too expensive. 

Practical Control of the European Com Borer. By N. Turner. Con¬ 
necticut Vegetable Growers' Assoc., Proc. Ann. Meeting, 1940, 28 , 65-66. 
(Amer. Chem. Absts., 1942, 36 , No. 7, 2075.) Dusting early sweet com with 
dual-fixed nicotine dust was profitable and commercially feasible. 

Dormant Treatments for the Control of Certain Insects on Nursery Plants. 
By F. L. Gambrell. Bull. No. 698, New York St. Agric. Exp. Sta., 1942, 
p. 22. Compares the efiectiveness of dinitro compounds with a number of 
other insecticides, including nicotine, against such pests as spruce gall aphid, 
Sitka gall aphid and snowball aphid. 

A Shortened Intensive Summer Spray I^ogramme for Apples in Eastern 
New York. By O. H. Hammer and D. W. Hamilton. Bull. No. 698, New 
York St. Agric. Exp. Sta., 1942, p. 32. Nicotine included in the first, second 
and third cover sprays. 

Studies on the Control of the Grape-berry Moth. By E. F. Taschenberg 
and F. Z. Hartzell. Bull. No. 698, New York St. Agric. Exp. Sta., 1942, 
p. 45. Nicotine recommended in the spray programme. 

Insecticides for Oriental Fruit Motii Control. By R. W. Dean. Bull. 
No. 698, New York St. Agric. Exp. Sta., 1942, p. 53. Tests with fixed 
nicotine spray did not give very satisfactory results. 
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The Oriental Fruit Moth in Missouri. By C. W. Wingo. Bull, No. 424, 
Missouri Agric. Exp, Sta, (R.A.E,, T942» 30 , A, Pt. 5, 225.) Summer oil 
and nicotine sulphate spray recommended. 

Plum Aphides. Adv, Leafl, No, 34, Minist. Agric, Lond,, p. 4. Nicotine 
wash effective. 

The Control of Potato Aphids on Long Island. By J. O. Nottingham 
and W. A. Rawlins. Amer, Potato xg^i, 18 , No. n, 305-311. (Exp. Sta. 
Rec„ 1942, 88, No. 4, 510.) Nicotine spray and nicotine vapour give excellent 
control. 

The Use of Eradicant Sprays for Controlling Apple Scab ( Venturia 
inoqualis) in Illinois, 1940 Results. By D, Powell, H. W. Anderson and R. 
Kohn. Trans. Illinois Hort. Soc,, 1941, 74 , 213-234. (Amer, Chem, Absts., 
1942, 36 , No. 7, 2074.) Nicotine sprays were not effective in preventing 
secondary infection. 

Die Permeabilitat der Haut fiir Nicotin. By H. Willenbiicher. Inaug. 
Diss,t Hanover, 1940. (Abst, in Vet. Bull, 1942, 13 , No. 5, 305.) The per¬ 
meability of the skin to nicotine. 

Substitute Spray Materials. II. By C. G. Vinson and S. A. McCory. 
Bull, No, 316, Mo, Agric, Exp. Sta,, 1940, p. 14. (Brit, Chem, and Phys, 
Abstr,, 1942, Bill, p. 99.) Nicotine-bentonite cover sprays as efiEective 
as lead arsenate sprays in controlling codling moth and producing clean 
fruit. 

Antiparasitic Compositions. U.S. Patent No. 2134917. Brit. Chem. 
and Phys. Abstr., 1942, Bill, 148. Nicotine salts of partial esters of certain 
fatty acids and polyhydric alcohol monosulphates. 

Other Alkaloid-containiiig UaterialB 

The Biology of Thrips Unarms Uz. and Control Measures Against It. By 
M. F. Ermolaev. Bull, Plant Prot,, U,S,S,R,, 1940, No. 3, 23-34. (R^A,E„ 
1942, 30 , A, Pt. 5, 234-235.) Field experiments indicated a marked reduction 
in infestation on spraying with 0*3 or o*2 per cent, anabasine sulphate in 
0*4 per cent, soap solution. 

INSECTICIDE MATERIALS CONTAINING ROTENONE AND 
ALLIED SUBSTANCES 

Oeneral 

The Problem of the Evaluation of Rotenone-containing Plants. VI. 
The Toxicity of 1 -Elliptone and-of Poisons Applied Jointly, with further 
Observations on the Rotenone Equivalent Method of .^sessing the Toxicity 
of Denis Root. By J. T. Martin. Ann. Appl, Biol,, 1942, 39 , No. i, 69-81. 

Prohibit Rotenone Use in Household Products. Soap, 1942, 18 , No. 5, 
115. Restrictions on the use of rotenone in sprays for certain food crops 
and prohibitions on its uses in household products in U.S.A. 

Sale of Rotenone Products now banned in the U.S.A. except for Agri¬ 
cultural Purposes. Soap, 1942, 18 , No. 3, 87. 

Lower Concentrations of Rotenone. By H. F. Wilson and R. L. Janes. 
Soap, 1942, 18 , No. 3, 93. Suggests that the rotenone content of agricultural 
dusts may be safely reduced. 

Carriers of Rotenone Dusts. By H. F. Wilson and R. L. Janes. Soap, 
1942, 18 , No. 4, 103-105. 

Two Experiments which show Promising Control of the Columbine Borer 
Papaipema purpurifascia. By W. G. Matthewman. Rep. Ent. Soc. Ontario, 
1940, 26-29. (R.A.E,, 1942, 30 , A, Pt. 3, 109.) Dems and rotenone dusts 
efiective. 

Cabbage Caterpillars. By C. L. Walton. /. Minist, Agric. Lond,, 1942, 
48 , No. 4, 243-246. Readily controlled by applications of sprays or dusts 
containing derris or lonchocarpus. 
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Squash Borer {Melittia satyrimformts). Picture Sheet No. 10, Bur. 
Entomol. Plant Quaranttne, U.S. Dep. Agrtc., 1941. Dust mixture of derris 
or cube diluted with inert diluent, or a spray of nicotine sulphate are 
recommended. 

Studies of Rotenone Sprays for Cabbage Worm Control. By G. E. R. 
Hervey. Bull. No. 698, New York St. Agnc. Exp. Sta., 1942, p. 48. 

Recent Investigations on Cherry Fruitflies. By D. W. Hamilton. Bull. 
No. 6981 York St. Agnc. Exp. Sta., 1942, p. 43. Rotenone-bearing 

materials may be used as substitutes for lead arsenate. 

Bull. No. 405, Maine Agnc. Exp. Sta., 1941. (Amer. Chem. Absts., 
1942, 86, No. 9, 2671.) Refers to (a) the control of the striped cucumber 
beetle by a dust containing rotenone and (b) the Mexican bean beetle, after 
the pods formed, by rotenone. 

Pea Aphids as a Factor in Growing Peas on Long Island. By H. C. 
Huckett. Bull. No. 698, New York St. Agnc. Exp. Sta., 1942, p. 31. Pro¬ 
tective applications of rotenone dust or standard rotenone spray (derris root) 
beneficial. 

Insecticidal Control of the Raspberry Cane Borer. By F. G. Mundinger. 
Bull. No. 698, New York St. Agric. Exp. Sta., 1942, p. 29. Derris and 
rotenone tested : derris sprays gave the best control. 

What*s New ? What is it Worth ? J. Amer. Pharm. Assoc., 1942, 3, 
No. 2, 63. Refers to the use of rotenone in treatment of scabies and chigger- 
mite dermatitis. 

Comparison of Larvicides. By C. E. Smith, E. Livengood and I. H. 
Roberts. /. Amer. Vet. Med. Assoc., 1942, 99 , 391-394. (Abst. in Soap, 
1942, 18 , No. 4, 107.) Pure rotenone preparations not so efiective as derris 
or cube washes. 

Rotenone in Low Concentration as a Tickicide and Insecticide for House 
Pets. Z. de Jesus and R. B. Gapuz. PhtUpp. J. Anim. Industr., 1940, 
7 , No. 4, 391 - 395 * {R-A.E., 1942, 80 , B, Pt. 3, 36.) 

The Treatment of Scabies. By H. Skinner. Soap, Perf. and Cosmetics, 
1942, 15 , No, 5, 250-252. Formulas for the use of derris and rotenone are 
given. 

U.S. Patents No. 2,265,155 and No. 2,265,156. Insecticidal compositions 
comprising rotenone and rotenone-containing derris-type resins in com¬ 
bination with certain chemical compounds. Soap, 1942, 18 , 65. 

U.S. Patent No. 2,264,372, An insecticidal material comprising a rotenone 
product, a petroleum oil and a .phenol derived from Anacardiaceae family of 
plants. Soap, 1942, 18 , No. 2, 65. 

U.S. Patent No. 2,267,385. Insecticides prepared by extracting rotenone- 
containing roots. Amer. Chem. Absts., 1942, No. 9, 2677. 

Stabilised Insecticidal Compositions suitable for Combatting Moths, 
Beetles, etc. U.S. Patent No, 2,268,353. Made from derris root, rotenone, 
timbo root, cube root or pyrethrum flowers. Amer. Chem. Absts., 1942, 
86, No. 9, 2677. 


Derris 

Annual Report of the Department of A^culture, Zanzibar, for 1941. 
Derris grown at Kizimbani gives maximum yield of rotenone about 2^ years 
from date of planting. 

Derris in French Indo-China. Foreign Comm. Wkly., 1942, 6, No. 3, 17. 
Laboratory and Field Tests of Toxicity of Some Organic Compounds to 
the European Com Borer. By D. D. Questel, S. I. Gertler, L. S. Smith and 
D. L. Vivian. U.S. Dep. Agric., Bur. Entomol. Plant Quarantine E.—357. 
None of the compounds tested proved as satisfactory protection as derris. 

Attractants and Repellents for Insects. By E. G. Thomssen and M. H. 
Doner. Soap, 1942, 18 , No. 5, 95-96, 105. Mentions that the Japanese beetle 
Papilha japomca is effectively repelled from foliage treated with sprays 
containing denis. 
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Improved Control of Altemaria solani (Early Blight) on Tomatoes by 
Controlling Flea Beetles. By J. W. Heuberger. Phytopathology, 1942, 8S, 
No. I, 8. 1942, 30 , A, Pt. 5, 227.) Derris added to dusts or sprays 

of copper compounds gave better results than copper compounds alone. 

Spraying for the Control of the European Com Borer in Sweet Com. By 
G. M. Stirrett and R. W. Thompson. Rep. But. Soc. Ontario, 1940, 9-15. 
{R.A.E., 1942, 30 , A, Pt. 3, 107.) Tests with sprays of derris and cryolite 
carried out: derris most profitable. 

Apple Blossom Weevil. Adv. Leafi. No. 28, Minist. Agrtc. Lond., p. 2. 
Use of a derris dust of not less than 0.2 per cent, rotenone content valuable 
means of reducing the numbers of weevils. 

Pea and Bean Weevils, Adv. Leafl. No. 61, Minist. Agric. Bond., p. 2. 
Derris dust has not given satisfactory results on a field scale. 

Derris Root Infusion for Sucking and Biting Lice of Mammals. By 
R. B. Gapuz. Philipp, J, Anim. Indust., I94i» 8, No. 4, 389-393. (Exp. 
Sta. Rec., 1942, 86, No. 4, 510.) 

Derris Infusion as a Poultry Dip for Louse Eradication, Philipp, J. 
Anim. Industr., 1940, 7 , No. 2, 153-161. {R.A.E., 1942, 30 , B, Pt. 3, 35.) 

A New Method of Controlling the Head Louse. By J. R. Busvine and 
P. A. Buxton. Brit. Med. J., 1942, Apr. 11, 464-466, Includes recommenda¬ 
tion of derris cream (i per cent, rotenone) as highly elective. 

Hoe kunnen wij onze ongecultiveerde concessies producticf maken ? By 
M. J. Dijkman. Bergcultures, 1941, 16 , No. 49, 1652-1666. Includes brief 
account of derris in the N.E. Indies and its opportunities on the American 
market; export figures for 1935-1940 given. 

Studies on the Lethal Effects of Insecticides. Part I. Historical Reviews 
on the Study of Lethal Mechanism of Derris on Insects. By T. Moriyama. 
Formosan Agric. Rev., 1941, 37 , No. 4, 24. (R.A.E., 1942, 30 , A, Pt. 4, 
216.) 

Lonchocarpus 

Substitute for Derris. Public Ledger, 1942, No. 32865, p. 4. Lonchocarpus 
being used and available in limited quantity. 

Lonchocarpus, subgenus Phacelanthus Pittier, in Brazilian Amazonia. 
By A. Ducke. Trop. Woods, 1942, No. 69, 2-7. 

PYRETHRIN-CONTAINING MATERIALS 

Pyrethrum Analysis : Study of the Seil Method versus the Mercury 
Reduction Method for Determination of Pyrethrins. By G. J. Hartz, P. A. 
Hendrickson and D. G. Moyer. Soap, 1941, 17 , No. 12, 123, 125, 127. (Brit. 
Chem. Absts., 1942, B, III, 70.) 

Pyrethrum Analysis. The Effect of Certain Aliphatic Thiocyanates in the 
Determination of I^ethrin I in Mineral Oil Extracts by the Mercury Re¬ 
duction Method. By J. J. T. Graham. Soap, 1942, 18 , No. 4, loi, 105, 

The Effect of Storage Conditions on the Toxicity of Pyrethrum Extract. 
By Z. K. Bogatova. Bull. Plant Protection, U.S.S.R., 1941, No. 1, 69-70. 
(Amer. Chem. Absts., 1942, 36 , No. 7, 2075.) 

Com Earworm (Heliothis armigera). JPicture Sheet No. 11, Bur. Entomol. 
Plant Quarantine, U.S. Dep. Agric., 1941. Injections of p3n:ethrum-in-oil 
into tip of ear advised. 

The Com Earworm, Heliothis armigera Hubner, and Its Control on Sweet 
Com. By B. B. Pepper. Circ. No. 413, New Jersey Agric. Exp. Sta., 
1941. (Amer. Chem. Absts., 1942, 36 , No. 8, 2367.) Pyrethrum extract 
eSective. 

The Crusader Bug (Mietis prof ana). Agric. Gaz. N.S.W., 1942, 63 , 

37-38. Control obtained by kerosene-pyrethrum emulsion. 

Results on Testing P3n:ethram and Soda in Combating Myzus persicee 
Sulz. By Y. Y, Skalov and A. V. Zagorovskii. Tahak, 1940, 10 , No. 6, 
48-51. (Amer. Chem. Absts., 1942, 36 , No. 7, 2075.) 
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The Time of Application of a Bordeaux-pyrethrum Spray to Cranberries. 
By R. B. Wilcox. Proc, Amer, Cranberry Growers* Assoc., 1941, 71 , 21-22. 
(Amer. Chem. Absfs., 1942, 36 , No. 5, 1431.) 

A Progress Report on Investigations of Insects aiSecting Sugar Beets 
grown for Seed in Arizona and New Mexico. By O. A. Hills and V. E. Romney 
U.S. Dep. Agyic., Bur. Entomol. Plant Quarantine, E.—^552, 1941. {Amer. 
Chem. Absts., 19^2, 36 , No. 5, 1429.) Plants injured by a pyrethrum-in-oil 
spray. 

Roach Testing. A Progress Report Describing a New Method of Testing 
Roach Sprays. By E. R. McGovran and J. H. Pales. Soap, 1942, 18 , No. 3, 
101-107, 117. Describes a method of testing direct sprays of contact insecti¬ 
cides (pyrethrum sprays) against the German cockroach (Blatella germanica). 

P^rethrum v. Roaches. Part i. By F. L. Campbell. Soap, 1942, 18 , 
No. 5, 90-93. 103-105. 

The Comparative Value of Phenothiazine, Paradichlorbenzene, Tetralin, 
Trichlorethylene and Pyrethrum Extracts as Mosquito Larvicides. By 
J. H. Jordan and W. J. Silvey. Chtn. Med, J., 1941, 60 , No. i, 66-72. 
(R.A.E., 1942, 30 , B, Pt. 5, 79-80.) 

Insect Pests. Agric. Gaz,, N.S.W., 1941, 52 , Pt. 5, 277-280. Pyrethrum 
found useful in controlling larvae of Listroderes obliquus and the beetle Mono- 
lepta rosea ; nicotine sulphate for mites. 

Pyrethrum Dusts for the Control of the Apple Redbug. By R. W. Dean. 
Bull. No. 698, New York St. Agric. Exp. Sta., 1942, p. 10. Pyrethrum 
when applied as a dust has given better control than when used as a spray 
and has been more consistently effective than nicotine sulphate in either 
spray or dust form. 

I^Tethrum Powder for Insects. Frms*. Wkly., S. Afr., 1942, 63 , Ap. 29, 
405. 

Insecticides Against Bed-bugs.in Shelters. Recommendations by a 
Committee of the Medical Research Council. Brit. Med. J., 1942, No. 4231, 
195. {R.A.E., 1942, 30 , B, Pt. 4, 55.) P5n:ethrins in kerosene satisfactory. 

Bedbug Insecticide. Pyrethrum extract with other ingredients including 
citronella oil in a mineral oil; pyrethrum may be mixed with rotenone. 
Soap, 1942, 18 , No. 2, 111. 

The Penetration of P)u‘ethrum through the Cuticle of the Tick Ornithodorus 
moubata Murray. By G. G. Robinson. Parasitology, 1942, 34 , No. i, 113. 

Modern Methods for the Control of Mosquitoes and Malaria. Part i. 
By G. H. E. Hopkins. E. Afr. Agric. J., 1942, 7 , 212-219. Reference to the 
value of spraying with pyrethrum extract to reduce danger of malaria. 

The Entomology of Commerce. Insect Pests and their Control. By 
J. W. Munro. Analyst, 1942, 67 , 155-159. Refers to the effectiveness of 
P3n*etlirum-kcrosene as a warehouse spray against Plodia interpumtella. 

Insecticidal Principle in Smoke from Burning Insect (Pyrethrum) Powder. 
By M. Nagasse. J. Agric. Chem. Soc., Japan, 1941, 17 , 495-502, {Brit. 
Chem. and Phys. Abstr., 1942, Bill, 149.) 

Kenya and the Story of its Newly Established Pyrethrum Industry. By 
E. W. Bennett. Soap, 1942, 18 , No. 3, 88-89, 92. 

Estudo das flores de piretro cultivado no Rio Grande do Sul. By W. 
Mohr. Rev. Quim. Industr., Brazil, 1942, 11 , No. 119, 16-22- Study of 
P3a:ethrum flowers grown in this district of Brazil. 

OTHER INSECTICIDE MATERIALS OF VEGETABLE ORIGIN 

Insecticidal Efficiency of Some Oils of Plant Origin. By A. W. Cressman 
and L. H. Dawsey. Tech. Bull. No. 801, U.S. Dep. Agric., 1942. AMze, 
cottonseed, peanut, coconut, orange and pine oil were compared with a 
refined petroleum oil. 

Pests of Sub-tropical Cultures and Control Measures against them in 
Taluish (Azerbaijan). By P. A. Veltishehev. Bull. Plant Prof., 1940, No. 
1-2, 72-77. {R. A .E., 1942. 30 , A, Pt, 3, 138.) Spray containing an extract 



206 BULLETIN OF THE IMPERIAL INSTITUTE 

of the leaves of Pterooarya cmcasia gave satisfactory control of all stages of 
PartxMrawychus citri on citrus and against Tesniothrifs on AlewiUs. 
Insecticide from Patchouli. Soap, 1942, 18 | No. 3, 117. 

The Insecticidal and Larvicidal Action of the Essential Oils of Octmum 
basthcum Linn, and 0 . sanctum Linn. By R. N. Chopra, D. N. Roy and 
S. M. Ghosh. J. Malana Inst. India, 1941, 4 , 109-112. (Amer. Chem. 
Wisfc., 1942, 86, No. 4, nil.) 

Insecticide from Prickly Ash (Zanthoxylum clava-herculis L.). By F. B. 
LaForge, H. L. Haller and W. N. Sullivan. /. Amer. Chem. Soc., 1942, 
64 , 187. (Abst. in Soap, 1942, 18 , No. 4, 107.) 

Improves Castor Insecticides. Soap, 1942, 18 , No. 4,113. Castor-derived 
product reported to be satisfactory in ^e control of scale insects and several 
species of spider in Florida citrus groves and New England apples orchards. 


BOOK REVIEWS 

Books for review should be addressed to “ The Editor," Bulletin of 
the Imperial Institute, South Kensington, London, S.W.y. 

American Cotton Handbook, By G. R. Merrill, A. R. 
Macormac and H. R. Mauersberger. Pp. xx + 1024, 7I x 5J. 
(New York; American Cotton Handbook Co., 1941.) Price in 
U.S. and Canada $4.80 ; in other countries S6.00. 

The object of this treatise is to give an account of the entire 
American cotton industry from the preparation of the soil to the 
marketing of the manufactured article. The three authors men¬ 
tioned are responsible for the bulk of the work, but seven other 
experts have contributed chapters on their own special subjects. 
The book is therefore authoritative as weE as complete. 

Its contents are divided into 23 chapters, dealing with such 
subjects as the Historical Background of the American Cotton 
Industry; Economic and Statistical Background; The Cotton 
Plant, Its CiEtivation and Varieties ; Ginning, Classing and Market¬ 
ing ; Opening and Picking Operations; Carding and Combing; 
Drawing and Roving; Spinning of Cotton Yams ; Winding and 
Twisting; Manufacture of Sewing Thread and Handwork Cottons; 
Spooling, Waging and Slashing ; Weaving and Designing ; Manu¬ 
facture of Knitgoods; Bleaching, Mercerizing and Dyeing ; Printing 
and Dry Finishing; Manufacture of Terry Fabrics ; Physical and 
Chemical Testing; and Laundering of Cotton Materials. There is 
a list of books on cotton (unfortunately confined to those written 
in English), a glossary of cotton terms, and appendixes on the Use 
of the Statistical Method in TextEe Testing (by Prof. E. R. Schwarz) 
and on the Nomenclature of Dyes. 

The book is very weE iEustrated and forms an exceUent up-to- 
■ date reference book for aE interested in the cotton trade, whether 
as producers, consmners or students. 
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Textile Testing. Physical, Chemical and Microscopical. 
By John H. Skinkle. Pp. ix + 267, x 5 J. (New York : Chemi¬ 
cal Publishing Co., Inc.; London : Macmillan & Co., Ltd., 1940.) 
Price 15s. 

The author of this book is Assistant Professor of Textile Chemis¬ 
try, Lowell Textile Institute. The most satisfactory sections axe 
those on the physical testing of fibres, yams and fabrics and on the 
chemical tests to he applied to determine the nature of fibres and 
on damage to cellulose fibres, wool and sUk. These should be very 
helpful to both manufacturers and consumers. Part III on micros¬ 
copical testing is too brief to be of much value, occupying less than 
12 pages, plus a few tables giving the microscopical appearance of 
some starches, hairs, bast fibres, artificial fibres, etc. A large 
number of references to literature are given throughout the book, 
and there are numerous illustrations, but it is unfortunate that the 
paper used is quite unsuitable for the reproduction of half-tone blocks. 

An Introduction to the Chemistry of Cellulose. By J. T. 
Marsh, M.Sc., F.I.C., F.T.I., and F. C. Wood, Ph.D., F.I.C., F.T.I. 
Second Edition. Pp. xv -f 512, x 5|. (London : Chapman & 
Hall, Ltd., 1942.) Price 28s. 

The first edition of this book was only published in 1938, but 
since that date many further developments have taken place in 
cellulose chemistry which have been incorporated in this new 
edition. It is intended as a rdatively simple guide to the younger 
chemists who are entering those branches of industry which are 
concerned with cellulose, such as the textile industry, paper-making 
and rayon manufacture, and admirably meets their requirements. 
It is essentially a survey of the enormous literature on the subject, 
the references to which are given in the text as the occasion arises 
and not in a separate bibliography. 

The subject matter is dealt with in five parts, covering respec¬ 
tively the occurrence and general properties of cellulose; its 
constitution and structure; dispersed cellulose, including merceris¬ 
ing ; modified cellulose, i.e. the effects of adds, alkalis and oxidation; 
and finally the derivatives of cellulose, induding the various esters 
and ethers, as well as rayon manufacture. It will be seen that 
every aspect of this important subject is covered in the book, 
which can be thoroughly recommended as an up-to-date treatise, 
not only for the young research worker, but, as Sir Kenneth Lee sa37s 
in his Foreword, for those concerned with industrial production and 
process control who have not the time to read the original literature. 

Mercerising. By J. T. Marsh, M.Sc., F.I.C., F.T.I. Pp. 
XV -i- 458, 8J X Sj. (London: Chapman & Hall, Ltd., 1941.) 
Price 32s. 

Nearly 100 years ago Mercer patented his process for the 
treatment of cotton with caustic soda, and 50 years later Lowe 



2o8 


BULLETIN OF THE IMPERIAL INSTITUTE 


produced the silky lustre of what is now called mercerised cotton 
by treating the fibre whilst under tension. In the succeeding years 
more has been written about this aspect of cellulose chemistry than 
almost any other. Most of this work' has been published in the 
scientific and technical press, and the last complete treatise in 
English appeared nearly 40 years ago. Mr. Marsh has, therefore, 
performed a most useful task in compiling the present work, which 
brings together the results of the latest researches on the subject. 
After an introduction dealing with the life and work of Mercer and 
Lowe, the fundamental characters of the cotton hair are discussed, 
followed by accounts of the mercerising process and description of 
the plant used, and of the structure of cellulose and the effects of 
mercerising on that structure. Then follows a discussion of the 
theoretical aspects of the action of alkali on the fibre and of absorptive 
capacity. The last part is concerned with more practical matters, 
including tests for the efficiency of the process and a diagnosis of 
the faults which may arise in the final product. 

Although naturally in the main concerned with the mercerisation 
of cotton the author also gives an account of the process in relation 
to rayon and linen. 

The book is extremely well produced, with an abundance of 
illustrations, including a number of microphotographs.’ 


Modern Paper-Making. By Robert Henderson Clapperton 
and William Henderson. Second Edition. Pp. xii -|- 376, 9f x yj. 
(Oxford : Basil Blackwell, 1941.) Price 21s. • 

Considerable progress has been made in the paper-making 
industry since the first edition of this book appeared in 1928 (see 
this Bulletin, 1929, 27 , 267). Machinery has been improved and 
new processes introduced, and all the most important of these 
changes are reflected in the new edition. For example, the des¬ 
cription of the Delthima Patent Sizing Process has been replaced 
by an account of the Bewoid Sizing Process and particulars have 
been added of centrifugal cleaning machines, the sliceless flow box, 
suction presses, felt conditioners, new steaming systems, and so on. 
The description of wood pulp has been greatly expanded and 
improved (this has been contributed by Dr. Bates), whilst the 
chapter on the manufacture of newsprint has been entirely re-written 
by Mr. G. F. Underhay. A brief account is now given of paper 
conditioning, and new methods and appliances used in the testing 
of paper are dealt with. The book continues to be very well illus¬ 
trated, most of the illustrations in the first edition being now 
replaced by new ones. 

The chapter on the utilisation of 'bamboo for paper-making, 
based on Raitt’s researches, which appeared in the last edition, 
1 ^ been omitted, but in the meantime Mr. Raitt has himself pub¬ 
lished a much f^er accoimt of his work in “ The Digestion of 
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Grasses and Bamboo for Paper-Making ” (1931). The short chapter 
on kraft paper and blotting paper has also been left out which 
seems rather unfortunate. One would expect to find in thos e da}^ 
in a book on modem paper-making some account of the method of 
re-using printed paper and of de-inking, but this omission is possibly 
explained by the fact that the revision of the book was almost 
completed when war broke out and delayed publication. 

On the whole the book is an improvement on the last edition, 
and should continue to be of great value to students and min 
workers generally. The only way in which it suffers in comparison 
is in the absence of an index, which makes reference to its contents 
extremely difficult. 

The Vitamins. A Symposium arranged under the auspices of 
the Coimcil on Pharmacy and Chemistry and the Council on Foods 
of the American Medical Association. Pp. 637, 8| x 5J. (Chicago: 
American Medical Association, 1939.) Mce $1.50. 

This volume first issued by the American Medical Association 
in 1939, has been reprinted and distributed by Messrs. Mead Johnson 
and Company. It consists of a series of some 30 papers by well- 
known authorities in the United States, each giving a survey of 
recent literature on the subjects dealt with. For example, the first 
paper on “ The Chemistry of Vitamin A and Substances having a 
Vitamin A Effect," by Prof. L. S. Palmer of the University of 
Minnesota, discusses some three dozen papers published between 
1930 and 1938, whilst one on " The Pharmacology and Therapeutics 
of Vitamin A,” by Prof. S. W. Clausen of the University of Rodiester, 
contains well over 200 references. Different aspects of Vitamin A, 
as well as of B, C, D and E, are the subjects of other papers, and 
there is also one on miscellaneous growth factors. Vitamins K and 
P and other less well known topics. 

Altogether this volume should prove most valuable to medical 
workers, nutritionists and others interested in vitamins, "^rho will 
find in it a summary of all the most important work published during 
the period it covers. 

Insect Pests in Stored Products. By H. Hayhurst, F.I.C., 
A.M.I.Chem.E. Second Edition, Pp. xii-|-108,8| X 5|. (London: 
Chapman & Hall, Ltd., 1942.) Price 15s. 

The new edition of this work follows closely the lines of the 
previous edition published in 1940 (see this Bulletin, 1940, 38 , 
458). A few additional pests are described and illustrated, induding 
a new section on the Siphonaptera (fleas), and there is a new list of 
insects which are parasitic or feed on certain pests. A bibliography 
occupjdng some 20 pages has been added, but many of these refer¬ 
ences relate to insects not dealt with in the text. 
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ARTICLE 


THE SERVICES OF THE IMPERIAL INSTITUTE TO THE 
MINING INDUSTRY! 

By Sir Harry Lindsay, K.C.I.E., C.B.E., 

Director of the Imperial Institute 

{Concluded from p. 155) 


Laboratory Investigation Service 


The work of our mineral laboratories, which are staffed with 
as^tants who have had many years’ experience in specialised 
mineral investigations, may be roughly classified under three heads: 
(i) chemical analysis and assay; (2) mineralogical examination; 
(3) small-scale technical trials. For these purposes we have chemical, 
assay and mineralogical laboratories with special facilities for carry¬ 
ing out technical trials on raw materials for the manufacture of 
Portland and hydraulic cements, plasters and ceramic products. 

Frequently mineral samples are received from overseas with 
a request for examination as to their possible utility and commercial 
value. This often involves more or less complete chemical analyses, 
as well as appropriate small-scale technical trials. In order to give 
our inquirers the best service, this laboratory work, which is carried 
out in dose collaboration with the Intelligence Section, may be 
supplemented by the opinion of trade experts whom we consult 
when such action seems Hkely to lead to useful results. 

As might be anticipated, a fair proportion of the samples received 
for exammation from Overseas Governments comes from Colonial 
Departments which are usually less well equipped for spedalised 
exammation and analysis of mineiral products than are the corres- 
pon(^g Departments in the Dominions. The work required of the 
Institute by Geological Surveys often forms part of an investigation 
which they have in hand, and may provide an important hriTf in a 
chain of geological evidence. An interesting example of this type 
of our laboratory work is an investigation carried out for the 


^ meeting of the Institutioii of Mining and 
Metallurgy held on 19th February, 194^. The paper and discussions which followed 
wi^ printed m^Z/. I^tn, M%n. MetalL, 1942; Nos. 449-451. This abbreviated 
text IS reprinted by courtesy of the Editor. 
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Geological Survey of the Federated Malay States in connection with 
their survey of a region where gold deposits are known to occur. 
The Survey wished to know if gold occurred in certain igneous rocks 
of the area and sent us a number of samples for assay. By an 
adaptation of dry and wet assay methods, including micro-volu¬ 
metric titration, wc were able to prove the presence of minute 
quantities of gold in a number of the samples, the smallest amount 
definitely determined being 0-14 grain per ton, a refinement seldom 
achieved in ordinary assaying practice. The method devised was 
considered valuable by the Geological Survey, who now propose to 
continue the investigation on the lines suggested. 

Laboratory work may also play a useful part in the economics 
of the mining industry. As a case in point, our laboratories, at the 
request of the Director of the Geological Survey, investigated 
recently the behaviour of Gold Coast bauxites on calcination. A 
lengthy series of calcination and autoclave digestion experiments 
was carried out in order to ascertain the optimum time and tem¬ 
perature of calcination so as to ensure the maximum loss of water 
whilst leaving the bauxite still amenable to the Bayer process for 
the extraction of alumina by caustic soda solution under pressure. 
The results obtained showed that a reduction in weight of 25 per 
cent, could be effected by calcination at 400° C. without appreciably 
lessening the solubility of the alumina. 

An example of purely anal3rtical work, as distinct from the 
investigations just mentioned, is afforded by the series of chemical 
analyses made at the Institute in the preliminary stages of the 
development of the extensive Sierra Leone iron ore deposits which 
had already attained an annual export of nearly one million tons 
just before the war, and are of such vital importance at the present 
time. 

In addition to the direct benefit that may be derived by the 
mining industry from these laboratory investigations, an indirect 
benefit may result from the investigation and technical trials of 
materials considered suitable for the production of cement, lime, 
bricks and tUes, and other products essential for the improvement 
of local housing conditions. 

Some years ago it was our work on cement-making materials 
from the Central Provinces of India which laid the foundations for 
what I think was the first large factory in India (the Katni Cement 
& Industrial Co.) for the manufacture of high-grade Portland 
cement. The results obtained in om: laboratories after prolonged 
investigations into the possibility of making Portland cement from 
calcareous materials occurring in the bed of Lake Malombe, N3msa- 
land, were very promising, and only local fin a n cial considerations 
prevented the establishment of a works. Projects for the manu¬ 
facture of cement in Ceylon and Trinidad now imder consideration 
are also based on our preliminary investigations and technical trials 
of raw materials. 
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Technical trials of raw materials suitable for the local manu¬ 
facture of hydraulic cement have also been carried out in our cement 
materials laboratory for many years past. This variety of cement 
is of special interest as it can be manufactured with the aid of fairly 
simple plant and can be used for small structures where great 
strength is not required^ 

In our ceramic laboratory we have also carried out extensive 
technical trials on days from many Colonies for making bricks, tiles 
and refractory ware for local use. 

Adequate supplies of water for both industrial and domestic 
purposes are of considerable importance to the development of a 
district, and the Institute has been able to assist in the valuable 
water-boring work carried out by the Governments in Nyasaland, 
Southern Rhodesia and Somaliland by making complete analyses 
of the dissolved solids in a large number of samples from each Colony. 

Transport is of vital importance to the exploitation of mineral 
deposits and for this reason we have taken considerable interest in 
fuel for use in producer-gas driven vehides in relatively undevdoped 
areas. Samples of charcoal made from many and various woods 
have been anal3reed in our laboratories, and we have also had 
practical trials carried out with a view to determining their suit¬ 
ability for the purpose. 

For reference purposes we maintain a catalogued collection of 
samples of all the minerals we have examined since about 1904, 
induding many thousands of rocks and minerals coEected by the 
officers of the Mineralogical Surve37s, which were conducted some 
years ago in Ceylon, Nigeria, Nyasaland and Kenya under’ the 
auspices of the Imperial Institute. These samples have often proved 
of service to mining experts and others who were interested in the 
possible development of particular minerals in the countries con¬ 
cerned. Mention of these Surveys reminds me of a piece of now 
andent history, i.e. that the credit for the location of the only black 
coal deposits being worked in West Africa is due to officers of the 
Institute, who were also responsible for much of the early work in 
locating the tin deposits in the Northern Provinces of Nigeria. 

We also maintain a small but riseful reference coEection of 
economic minerals, started some years ago at the instigation of the 
late Professor J. W. Gregory, which we are gradually but slowly 
extending. 

Last, but by no means least, of the various services available 
to the mining industry at the Imperial Institute, is that connected 
with mining kiw. 


Mining Law Service 

It is, I am sure, unnecessary for me to stress the important 
influence which a country’s mining laws, good or bad, may have 
on the prosperity and development of its mining industry. The 
terms upon which would-be prospectors can obtain the necessary 
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rights to explore terrain, the security of tenure provided, the size 
of areas to be allocated for prospecting or mining any particular 
mineral, the provision of adequate guarantees to ensure proper 
exploitation, and the amounts of royalties, export duties or other 
forms of taxation levi(‘d on output, are all matters which may affect 
the success of a raining venture. 

Since the amalgamation of the Imperial Mineral Resources 
Bureau with the Imperial Inslitutc in 1925, the Institute has taken 
considerable interest in the technical aspects of mining law. I regret 
that in 1938 for financial reasons we had to dispense with the ser¬ 
vices of our Legal Consultant to the Advisory Council on Minerals, 
and to discontinue the publication of our volumes on Empire 
Mining Law. Nevertheless, we have retained our Mining Law 
Technical Committee, which, under the chairmanship of Mr. W. 
Forster Brown, C.B.E., Chief Mineral Inspector to the Commissioner 
of Crown Lan^ and the Duchy of Cornwall, comprises within its 
nine members, five of whom belong to your Institution, authorities 
on mining law and mineral development overseas as well as repre¬ 
sentatives of certain of the Dominions. 

The services of this Committee arc frequently enlisted when the 
Institute is called upon by the Dominions or Colonial Offices or 
Mines Departments overseas, to advise on questions affecting mining 
legislation and development. By virtue of the wide range of interests 
represented, it maintains a good balance between the natural desire 
of Overseas Governments to obtain revenue from mining ventures 
and the need for reasonable encouragement, to financial groups or 
individuals to spend money, often considerable sums, on prospecting 
and developing mineral deposits. 

It is not possible here to describe in detail many of the interesting 
problems which have been submitted to the Committee in recent 
years, but perhaps a few examples will serve to illustrate the range 
of subjects with which it has dealt in an advisory capacity. 

Several years ago when the Government of Newfoundland was 
considering an application for the issue of an exclusive prospecting 
licence over an area of 4,000 sq. miles in a rather inaccessible and 
inhospitable part of Labrador, the Dominions Office sought the 
advice of our Committee. The draft terms both for the exclusive 
prospecting licence and for the subsequent issue of mining leases 
for workable deposits located by the concessionnaires were con¬ 
sidered in detail by the Committee, which made a number of recom¬ 
mendations. These recommendations were very comprehensive and 
included the areas to be allocated for mining specific minerals, the 
amount and basis of calculation of royalties, and safeguards to 
ensure adequate prospecting. The suggestions put forward by our 
Committee were approved; the applicants received their licence 
and have since made considerable progress in the exa min ation and 
development of some deposits in this vast area, concerning which 
very little information was previously available. 
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On other occasions our Mining Law Technical Coininittee has 
considered draft mining ordinances relating to Kenya, Tanganyika, 
Uganda, Sierra Leone, Somaliland, Bechuanaland and Fiji. 

It often happens that a mining ordinance contains provisions 
for levymg royalty on certain minerals which at the time of its 
enactment were not being worked in the country concerned. When 
the opening up of the deposits becomes possible it may be that the 
mineral in question is expensive to produce or difficult to market 
and the imposition of the prescribed royalty may seriously hamper 
development or marketing. The advice of our Committee has been 
sought in several such cases, in some of which they have been able 
to recommend a reduction or suspension of the royalty, or the 
granting of other facilities such as reduced freight on Government- 
owned railways until the mineral has secured an established market. 
A recent example which occurs to me is that of chromite in Sierra 
Leone. 

The advantage of retaining control of tlie refining of copper 
produced within the Empire needs no stressing in these times, 
particularly when the output is on such a large scale as that de¬ 
veloped in Northern Rhodesia in recent years. It is, I think, to the 
credit both of our Mining Law and Copper Committees that in 1929, 
when the Northern Rhodesia copper industry was in its infancy, 
they foresaw future developments, and at the suggestion of Dr. 
C. B. Kingston took joint action to urge upon the Home and Overseas 
Governments the desirability of adopting measures to ensure that 
the smelting and refinmg of the ore should be carried out and 
retained under British control. As you are doubtless aware, this 
suggestion was duly implemented and to-day we see Northern 
Rhodesia contributing to our war effort large quantities of blister 
and refined copper, in addition to important quantities of a cobalt- 
iron alloy obtained as a by-product. 

The mention of copper smelting in Northern Rhodesia reminds 
me that this industry has not been without its troubles, one of 
which was the possibility of injunctions being obtained by local 
landholders on account of alleged damage caused by smoke or 
smelter fumes. The Colonial Office sought the advice of the Institute 
on this question, and our Mining Law Technical Committee was able 
to offer suggestions both as regards methods for compensating the 
holders of land in the vicinity of the smelter and for legislation to 
debar claims in respect of land leased in the future. 

The Institute has always taken a close interest in the production 
of alluvial diamonds in Sierra Leone, which now amounts to between 
700,000 and 900,000 metric carats per year, and the terms upon 
which the exclusive licence to prospect and work the deposits was 
punted received much consideration from our Committee before 
the licence became operative. 

The Institute figures in the Customs Tariff Ordinance of the 
Gold Coast which provides that the value of parcels of diamonds 
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for the purpose of calculating the ad valorem export duty shall be 
assessed by a valuer appointed by the Government, but that, in the 
event of a dispute arising between the producer and the Government, 
the matter shall be submitted to the arbitration of a person agreed 
upon by the Government and the exporter. In the event of the 
two parties failing to reach an a^cement on the person to be ap¬ 
pointed as arbitrator, the nomination shall be made by the Advisory 
Council on Minerals of the Imperial Institute. Such a case recently 
arose and I do not think I am divulging official secrets if I state 
that the verdict of the Institute’s nominee, a well-known HiaTnnrKf 
expert, was one with which the mining company had no cause to be 
dissatisfied. 

I must not omit to mention that we endeavour to maintain at 
the Institute an up-to-date collection of the mining ordinances and 
regulations in force throughout the Empire; probably the only one 
in this country available for consultation by the public. This 
collection has been of groat value in dealing with inquiries from 
Overseas Governments, not only for comparing the legislation iu 
force in various Empire countries but also as a guide in framing 
new mining laws and regulations. 

Members of the mining profession sometimes require data which 
will enable them to compare readily the conditions prevailing in 
various parts of the Empire in regard to certain aspects of mining 
legislation, and the Institute endeavoured to cater for at least one 
aspect of this need when it compiled and published in 1936 its 
volume of Mining Royalties and Rents in the British Empire. The 
preparation of a new edition of this volume was commenced in 
1939, but the work was suspended owing to demands made upon 
our services by various war-time Ministries. A smaller effort, but 
one which may prove equally useful, is a 37-page article published 
in a recent issue (No. 3 of 1941) of our Quarterly Bulletin and 
entitled “ Government Assistance to the Empire Mining Industry.” 
This article summarises details of the many forms of Government 
assistance available, such as those afforded by Geological Surveys, 
Departments of Mines, Mineral Research Laboratories, loans of 
cash or equipment to prospectors. Government stamp batteries, 
bounties on production, grants for the improvement of transport 
facilities, and so on. The preliminary draft was prepared at the 
request of the Non-Ferrous Ores Committee of the Ministry of 
Supply, but as it seemed likely to be of some general interest to the 
mining industry, it was amended, after consultation with various 
Overseas Departments, and published. 

Conclusions 

I fed sure that you wiU agree that an organisation, which has 
proved its value as an aid to the economic devdopment of our 
overseas Empire, should not rest on its oars. We at the Institute 
have ideas as to several directions in which we might usefully improve 
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and expand our peace-time activities, provided that the necessary 
financial support is forthcoming. Although in recent years we have 
been more fortunate than previously in regard to finance, our funds 
are only sufficient for immediate needs and do not permit of 
expansion. 

We should like to double our present minerals intelligence staff 
of eight officers so as to be able to implement fully our scheme for a 
quinquennial revision of each of our mineral monographs ; to deal 
adequately with the ever-increasing volume of day-to-day inquiries 
concerning mineral occurrences and technology; and, in addition, 
to permit of our sending a few of our staff on overseas visits to 
coUect up-to-date information at first hand. This would be “ next 
best ” to the ultimate adoption of the scheme put forward in 1927 
by a distinguished member of our Advisory Council on Minerals, 
Sir Thomas Holland, at that time your President, for a complete 
co-ordinated review of the mineral resources of the Empire. This 
scheme received the approval of your Institution and was placed 
before the Second (Triennial) Empire Mining and Metallurgical 
Congress, but has not yet received effect. 

From overseas Mining and Geological departments, from Trade 
and Consular Officers, and from the mining industry generally, we 
should like to receive more early and first-hand reports of im¬ 
pending developments than we get at present. This is particularly 
necessary in regard to the minor and less-known minerals which 
are daily finding more and more applications in industry. I 
know that in this domain our chief difficulty will be to persuade 
the individual owner or manager within your industry to furnish 
information about his own developments and output, which is 
to be pooled for the benefit of all. But such co-operative effort 
is bread cast upon the waters; and the return would come to 
you, not " after many days,” but as promptly as we could tabulate 
and issue it ! 

The idea has been mooted from time to time of the need for an 
Annual Mining Handbook of the British Empire somewhat on the 
lines of the Minerals Year Book produced by the United States 
Department of Mines for that country. We should like to attempt 
the production of such a volume, but if it were intended to challenge 
comparison with the U.S. document, it would be necessary for 
certain countries, notably Great Britain, to furnish much more 
detailed statistics than are at present available to illustrate the 
consumption of specific miners^ by specific industries and for 
specific purposes. 

And finally we should like to see the Institute officially recog¬ 
nised as the home of the Colonial Geological Surveys where officers 
on l^ve could investigate any special problems in which they 
are interested. The advantages of such recognition, and of 
the doser contacts thus secured, must surely be obvious to all 
concerned. 
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Discussion 

Dr. J. G. Lawn said that Sir Harry Lindsay had expressed some 
hesitation about underta^g the task of preparing this most 
interesting paper. His hesitation was on the ground of expediency, 
but he might much better have excused himself on the ground of 
the heavy work which the Institute was called upon to do in con¬ 
nection with the w^ effort. It would have been reasonable to have 
said that he and his staff had more important tlmgs to do thgn to 
prepare a paper of this kind at the present juncture. 

But on this question of cxj^diency it was very opportune that 
this paper should have been written now and circulated to members 
of the Institution in all parts of the world. After aU, the Government 
considered that the question of reconstruction after the war was of 
such importance .that some of the best brains available had been 
allocated to that work even in the midst of the present turmoil. 
The mineral industry would have its part to play in reconstruction, 
and he was quite sure that the Imperial Institute would take its 
full share in helping the industry. 

The problems that would arise could only dimly be foreseen, 
but it was quite clear that the wider the knowledge available to 
the Institute the more effective the help that could be obtained from 
its services. He was entirely in sympathy with Sir Harry’s remarks 
deprecating the tendency to secrecy and conservatism. 

He had been always keenly interested in the work of the Institute 
on obscure minerals—minerals not frequently met with in every-day 
experience. The close contact between the Institute and the actu^ 
users of some of these minerals was invaluable. Often some slight 
difference in the chemical composition, or even in the ph3^ical 
condition, of a mineral might destroy its value or, on the other hand, 
might make it available for particular purposes, and there was no 
better way of getting information on the subject than by going to 
the people who used it. That contact had been cultivated by the 
Institute and was appreciated by the buyers of these minerals as 
well as by the sellers,' and was obviously of the greatest value. 

Every mining man was familiar with the monographs of the 
Institute. They contained the very latest information set out in a 
very clear and systematic way. They followed a sequence in dealing 
with a particular subject which made them easy for reference. The 
statistics to his mind were wonderful when the difficulties with 
which the Institute was faced in collecting them were considered. 
There had always been a shortage of money and consequent diffieffity 
in employing an adequate staff, and what had been achieved certainly 
redounded to the Institute’s credit. 

The knowledge that the Institute possessed on rni^g law had 
been used very effectively in helping various authorities. When a 
mining law was being prepared for some colony and the legal assist¬ 
ance available was not broadly informed, it could be well under¬ 
stood that inadvertently things might creep in which would act 
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detrimentally to the development of mining and to anyone who was 
trying to carry out work there. In that respect the Institute, 
looking at the matter from both sides—^wilh a view to helping the 
colony itself and also keeping in mind the commercial interests 
which might be involved, as well as the techriical interests of the 
engineer who would have to carry on any mining operations which 
might be started there-had been able to render substantial help to 
th e Colonial Office. There again contact had been established for 
many years under conditions of mutual confidence. 

The author had said that he would like to see the laboratories 
at the Institute used as a kind of “ home '' by the members of the 
Geological Surveys from the Colonies who came on leave to this 
country. That struck him as a very natural arrangement, and it 
was to be hoped that it would eventuate. 

Their thanks were due to Sir Harry Lindsay for this important 
and interesting paper, which he hoped would be widely read by 
members abroad in many countries, and he trusted that members 
would be stimulated not only to avail themselves of the services of 
the Institute, but also to put them special knowledge into the common 
pool. 

Sir William Laike (Chairman of the Advisory Council on Mineral 
Resources, Imperial Institute) said that he was grateful for the 
invitation to speak at a meeting of an Institution of which he was 
not qualified to be a member. 

It was a remarkable thing that the Imperial Institute with its 
budget of £48,000 per annum should be able to do an5dhing like the 
work it did. In his opinion—and he had had a good deal of associa¬ 
tion with the mineral aspects of the Empire in other connections— 
if the £48,000 were spent on the mineral department alone it would 
not be excessive having regard to the importance of that section of 
our imperial resources. 

The Mineralogical Committee (of which he was Chairman) of the 
Imperial Economic Committee, which had the task of preparing the 
data for the Imperial Conference at Ottawa, made a valiant effort 
to obtain unified statistics from the different Dominions and Colonies 
on the same basis of definition, so that it would be known what 
they were talking about when they came to correlate the statistics 
of the Empire as a whole. All the geological offices in the Dominions 
and Colonies were circulated; returns were received from some, 
but no replies from many, and such replies as were received were 
not on the same basis. "W^at did rather worry him was that there 
did not seem to be an appreciation on the part of the officers con¬ 
cerned that unification was really necessary. 

He had had a good deal of experience in trying to overcome the 
individualistic attitude that secrecy was really of profit to anybody. 
He had succeeded in a measure in one or two industries, but it 
required the enthusiasm and effort of a crusader. It would prove 
essential for the economic recovery of the Empire itself that such 
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data should be forthcoming from the several parts of the Empire 
as would enable some Empire Conference to propound a recon¬ 
struction policy based on a proper appreciation of economic inter¬ 
dependence and the best methods of developing and exploiting the 
natural resources with which Ifrovidence had endowed them to the 
advantage of all. He trusted they would be able to convince the 
geological officers and services to that effect. 

Since Sir Harry Lindsay became Director he had made visits to 
most of the Dominions and had secured increasing finannigl support 
and technical appreciation of the work of the Imperial Institute, 
but, really, for the greatest Empire the world had ever seen, it was 
pitiful that the Institute should have an income and expenditure 
of only ;f48,ooo a year. Many industrial associations spent more 
than that. Could that sum be said reaUy to represent the magnitude 
of appreciation of our imperial responsibilities in relation to our 
economic resources ? 

Finally, he strongly supported the suggestion that the Imperial 
Institute should be the rallying point for the geological surves^s and 
offices for the Empire as a whole. 

Mr. Thomas Pryor said that many members of the Institution 
of Mining and Metallurgy had had reason to be grateful for the 
excellent monographs and statistical summaries published by the 
Imperial Institute, but he doubted whether the majority of the 
Institution members, and especially those normally resident abroad, 
were aware of the full range of the assistance which the Imperial 
Institute was prepared to render to enquirers. He hoped that when 
their Bulletin went abroad to mining fields throughout the world 
it would not only bo read with interest but would cause practical 
results in increased use of the Imperial Institute by mining engineers. 

At the end of his address Sir Harry Lindsay had referred to the 
desire of the Imperial Institute to receive more first-hand informa¬ 
tion regarding impending developments in the mining of minor 
metals and certain non-metallic minerals. The Institution of Mining 
and Metallurgy also should do its utmost to encourage the receipt 
of papers on such matters. The speaker had expressed regret on 
previous occasions that their papers were too mudi concerned with 
the major metals—^gold, copper, lead, zinc and tin. It was true 
that from the technical point of view the mining of many of the 
non-metaUic minerals was simple as compared with the intricate 
operations of deep metal-mining, but it was the duty of the Institu¬ 
tion of Mining and Metallurgy to foster the advancement* of the 
science and practice of mining in respect of all minerals other than 
coal. 

An extremely important activity of the Imperial Institute was 
its mining law service, which had included the publication of a 
voltune on mining royalties and rents in the British Empire, and 
the publication, in the autumn of last year, of a spedal article on 
Government assistance to the Empire mining industry. The 
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opening sentence of the article was: " The extent to which the 
various Governments of the Empire assist their mining industries 
in one way or another is not generally realised or appreciated.” 
That was true, hut the article, though instructive, did not tell the 
whole story. His personal view was that the converse of the extract 
he had just quoted would he also true : “ The extent to which the 
various Governments of the Empire hamper their mining industries 
in one way or another is not generally realised or appreciated.” 
There was a real need for the better information of Government on 
this aspect of the matter. 

He entirely agreed with those other speakers who had stressed 
the need for the abandonment of secrecy in technical matters. 
They would, however, never get to the bottom of the factors adversely 
affecting the mining industry, unless companies would permit their 
of&cers to make public the information, at present frequently 
regarded as confidential, which would show how greatly mining was 
hindered by difficulties and restrictions imposed by Governments. 

Dr. S. W. Smith said that he had read this paper with the greatest 
interest as one who had realised for many years the importance of 
an organisation of this kind. The Director had said that despite 
the fifty years of its existence the Institute was not nearly as well 
known as it should be. He had that feeling himself, because, as a 
nominal member of one of those Committees to whose advice and 
assistance the Director had paid such warm tribute, he had wondered 
whether full use was being made, not of any services of his own, 
but of those of the other members of the Institution of Mining and 
Metallurgy. He hoped it might be so, as their knowledge of the 
“ underworld ” was, like Mr. Weller’s knowledge of London, both 
“ extensive and peculiar.” 

The publications of the Institute were excellent. He himself 
wished to acknowledge his indebtedness to Mr. Johnstone for his 
recent Streatfeild Lecture, which had been of great value to him in 
attempting to summarise the Empire’s mineral resources, from the 
point of view of the metallurgist, for the benefit of the students of 
the Royal School of Mines. One remembered the efforts of Sir 
Thomas Holland, and of others, both here and in America, to promote 
discussions relating to mineral resources, and one could not but feel 
that the technical implications of these valuable discussions had not 
been adequately realised. 

With regard to laboratory work, one did realise the limitations 
to which laboratory investigations were necessarily restricted in an 
organisation of this.kind. What the Director had said about the 
facilities av^able in the Dominions was, of course, quite true. 
Those who had seen what was being done at Ottawa by the Ministry 
of Mines, and also on the Rand by the Chamber of Mines and the 
various m i nin g groups, would realise what all this meant. It would 
be of immense value to have sudi facilities, even to a limited extent, 
in this country. He desired to make one small constructive 
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suggestion. He thought that one of their many failings in the past 
had been that they had not paid sufficient attention to the vital 
necessity of passing on to the student of technology the knowledge 
and experience they had themselves acquired, and, moreover, of 
passing it on to him at quite an early stage in his career. By intro¬ 
ducing him to the sources of information and the administrative 
machinery by which the professions are sustained, he could malfA 
fuller use of such facilities when his turn came to shoulder responsi¬ 
bility in his profession. He suggested, therefore, that before students 
of mining and metallurgy in this country finished their courses and 
passed out into the field of action they should be shown at the 
Imperial-Institute the services which would be av ailab le to them. 

. Mr. H. M. Bidge drew attention to the unfortunate effects of 
that policy of parsimony which followed from the use of the Geddes 
axe, when the expenditure for the collection of information from 
various parts of the Empire regarding its mineral resources was 
cut down. That was an episode which belonged to the past, but he 
thought their efforts should be directed to preventing the exercise 
of a similar axe at the present time or in the future. 

A further constructive suggestion he wished to put forward 
concerned mineral and metal statistics. During the last war many 
people experienced difficulties in obtaining sufficient information 
regarding the production that was taking place. The result was the 
formation of the Imperial Mineral Resources Bureau immediately 
after the armistice, and this work was afterwards taken over by 
the Imperial Institute. Certain Government departments had found 
it necessary to proceed with the collection of statistical information, 
and although it would obviously be undesirable to publish that 
information very quickly, it might be done at the end of a certain 
period. Surely it would be possible at the present time to publish 
the data, say, up to the end of 1940—^in other words, over a year 
after the event. That would contribute largely in assisting to provide 
for future requirements. 

During the present war people should be able to realise how the 
production in certain areas was affected, and the fact that some 
minerals and metals were no longer available. If the companies 
concerned m the Empire and other parts of the world awakened to 
the need for various minerals and metals, it would largely contribute 
to the national effort. He asked whether Sir Harry Lindsay would 
endeavour to get those in authority to agree to the publication of 
statistics, say, twelve or fifteen months after the period to which 
they applied. 

Sir Edmund Teale said that his own association with the Institute 
dated back for well over thirty years. At that time he was starting 
work in Nigeria on mineral exploration as an officer of the Mineral 
Survey. The officers of that and other Surveys came back at 
frequent intervals to the Institute and carried out their examinations 
in its laboratories. Thereby they came in close contact with the ^ 



222 


BULLETIN OF THE IMPERIAL INSTITUTE 


experts in the various branches. This proved very valuable, and it 
was largely due to the success of those mineral surveys that the 
work was extended to a geological survey in nearly all the colonial 
possessions and dependencies. But the Geological Surveys then 
came under the direct control of the local administration, and when 
that change came about the officers concerned no longer returned 
to the Institute to carry out their work, and so a most useful contact 
was lost. At the same time, the Institute continued to offer all its 
facilities for assay, analysis, examination and advice. Local labora¬ 
tories were usually set up to cover all the ordinary identifications 
and examinations. There stiU remained some technical enquiries 
and investigations that were beyond their scope and the assistance 
of the Institute was gladly accepted for this work. 

Sir Harry had mentioned his desire that a closer contact should 
be re-established with geologists when they came back to the home 
country, and he fuUy endorsed that view. If it was possible to 
bring about again that closer association with geologists on leave 
so that they could at any rate make use of the opportunities of the 
Institute’s laboratories and in other ways carry forward their special 
lines of work, it would be no small imperial service. 

The Institute was working up to the limit at present, but it was 
quite dear that scope for additional work was there if funds could 
be supplied. There was one respect in which the local colonial 
surve37s and the Mines Departments might perhaps help a little 
with regard to information which was so often liable to be lost or 
pigeonholed. Many mines and sometimes concessions, after a 
considerable amount of work had been done, were abandoned for 
various reasons. They still might have great potentialities, but it 
had not been possible to open them up. Conditions, however, 
changed, and it then became important to review the situation 
with regard to these mines and concessions. Sometimes quite a 
lot of work had been done upon them, and in most cases the Govern¬ 
ment endeavoured to secure that information which was filed as 
confidential for as long as the company or concession held the 
interest. Afterwards the information was liable to be lost sight of 
altogether, and therefore he thought that something might be done 
locally to see that that information was suitably recorded and in¬ 
dexed. These references might Very well be sent to the Imperial 
Institute to be added to its records, where they would thus secure 
a wider accessibility for useful reference as occasion arose. 

The very valuable work along educational lines which the 
Institute had been carrying out in its exhibition galleries and its 
cinema was recognised. He would like to see added to that valuable 
record as complete a library of mining films as possible. There 
were many opportunities for recording the various conditions of 
work on mines, the particular processes used, and so on, and although 
it would not be an easy task, it should be possible to bring together 
a complete record of mining activities illustrated by films which in 
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the hands of the Institute would form a most valuable means of 
instruction, 

Mr. E. H. Clifford (President of the Institution of Mining and 
Metallurgy) said that there was a danger of appearing ungracious 
in making suggestions involving further work by the Imperial 
Institute, which had to cover such a large field with an atinna] 
budget of only £^8,ooo. But Sir Harry Lindsay himself had asked 
for suggestions and one point which he had raised was a challenge 
to the Institution of Mining and Metallurgy. It was obvious that 
the members of the Institution, in the course of their work, became 
possessed of a great deal more information than could possibly be 
obtained from Government sources, and this information was really 
essential for a proper appreciation of the statistical statements 
relating to any particular metal. While it could not be expected 
that they would make public every side of their business, there was 
a great deal of information of this kind which, if published, would 
be for the general good. With regard to the collection of statistics, 
uniformity of statement and precise definition were essential. 

The Imperial Institute had done valuable work in collecting the 
mining laws of the Empire and it had also issued an excellent work 
on mining rents and royalties. Might he make a suggestion that an 
opportunity be taken to do the same thing in regard to taxation 
within the Empire ? To his mind the mining industry would be 
dominated for a long time to come by taxation. There was a great 
variety within the Empire of rates of tax and of methods of assess¬ 
ment. These could not all be right. In fact, some were not in the 
best interests of the Governments concerned, to say nothing of the 
interests of the mining industry. He did not suppose that it was 
within the province of the Institute to comment on the effects of 
taxation, but a straightforward compilation of the facts would be of 
immense value to all concerned. 

Sir Harry Lindsay, in reply, said that Dr. Lawn, Sir William 
Larke and Sir Edmimd Teale had referred to the desirability of the 
Institute becoming the recognised centre for the geological surveys 
of the Empire. It already went half-way towards securing that 
result in that every month it received, by courtesy of the Colonial 
Office, lists of the technical officers of the Colonial Governments 
who were home on leave and thus it was enabled to get into touch 
with them and encourage them to visit the building, to discuss their 
problems and exchange information. Before the war the Institute 
was receiving visits from these officers to the number of twenty or 
thirty a month. He would like very much to see the position 
definitely recognised that the Institute was a place of call for all 
technical and scientific officers of Empire Governments home on 
leave. 

He would like also to see Dr. Smith’s suggestion adopted whereby 
students of mining were encouraged to visit the Imperial Institute to 
make contact with the officers of the Mineral Resources Intelligence 
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Department there and to see the mining films in their Cinema 
and the mineral exhibits in their Galleries. Sir Edmund Teale had 
mentioned the possibilities of doing more in the way of illustration 
of mining activities from films, and that was a point which also 
they had in mind. Quite a large section of their Film Library was 
given up to the subject of mining activities, so that a programme of 
such films could easily be put together as required. 

Mr. Ridge had referred to the importance of the unification of 
mineral statistics, and there again he was heartily in agreement 
with him- It was very important that they should be in a position 
to undertake these duties, especially as the idea was embodied in a 
definite reference to the Imperial Institute by the Conference of 
British Commonwealth Statisticians. 

Finally, on the difficult question of taxation within the Empire, 
to which the President had alluded, the Institute was able to puU 
its weight in many directions which were not perhaps always 
recognised and its influence was invariably directed towards such 
assessments as would result in encouragement rather than dis¬ 
couragement to the industry. The advice of the Mining Law 
Technical Committee was always available and if the true history 
of the matter could be written it would be shown that thereby a 
great deal had been done to facilitate mining enterprise and progress. 

Contributed Remarks 

Sir Lewis Fenuor: I had arranged to be present to hear Sir 
Harry Lindsay read his paper, but was unfortunately prevented at 
the last moment. This I much regret, both because I have known 
the author personally for many years, dating from the far-away 
days in Calcutta when Sir Harry was Director of Commercial 
Intelligence to the Government of India, and because I have been 
a beneficiary at intervals of the activities of the Imperial Institute. 
The first benefit was a series of analyses of samples and specimens 
of Indian manganese ores and mineriis collected by myself in 1903 
and 1904, the results of which have been published in my memoir 
on the manganese-ore deposits of India {Metnoirs, Geol. Surv. hid., 
1909.) Later benefits have been the magnificent series of reports 
on mineral statistics to which I refer later. 

Many will be smrprised to learn from Sir Harry’s paper, as I am 
my^, the extent of the development on the mineral side of the 
activities of the Imperial Institute and their wide scope. 

The Imperial Institute is undertaking amongst its duties many 
tasks that are elsewhere allotted to Geological Survey Departments. 
There b no objection to this, because many of the Colonial Geological 
and Mineral Departments have such a small staff that it is advan¬ 
tageous to be able to refer to a central body such as the Imperial 
Institute where the common problems, mineral, statistical and 
administrative, can be harmonised and s3mthesised. 

To me the most important activity of the Imperial Institute is 
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the compilation of the world's mineral statistics as presented in 
the annual Statistical Summaries of the Institute. These summaries 
confine themselves, however, and perhaps wisely, to statistics of 
quantity only, of production, exports and imports of minerals, 
omitting all data of values. These summaries are, of course, based 
on the official statistics of the various countries, which often give 
values. In the statement of values practice varies: partly because 
of the inherent difficulties of uniformity, and partly because som e 
countries, where the raw minerals produced are also worked up 
into intermediate or finished products, give in their statements the 
values of these semi-finished or finished products, particularly metals, 
rather than that of the raw mineral products before smelting ; this 
is due in some cases, I suspect, to a desire to make the total value 
of mineral production appear as large and important as possible. 

Consequently I am heartily in agreement with the sentence in 
which Sir Harry mentions the desirability of a unified system of 
recording mining and metallurgical statistics. This applies par¬ 
ticularly to values. 

An admirable publication of the Imperial Institute is the mono¬ 
graph entitled " Mining Royalties and Rents In the British Empire,” 
issued in 1936. I have found this monograph of the greatest interest, 
especially for the exposition of the principles governing the levy of 
royalties. 

Other publications of the Imperial Institute deserving special 
mention are the valuable small monographs on single minerals, 
which almost render it unnecessary for other would-be authors to 
produce specialised monographs 1 

I have written enough to express my sense of the value of the 
work for the mineral industry undertaken by the Imperial Institute. 
It is weU that this work should be brought to notice periodically. 
In conclusion, the Director is to be congratulated in having succeeded 
in securing a staff adequate to enable him to undertake these many 
activities, although he would naturally like to ask for more. 

Mr. Andrew Pearson; After reading Sir Hai^ Lindsay’s com¬ 
prehensive account of the activities, on the mineral side, of the 
Imperial Institute, it was with a sense of disappointment that I 
attended this meeting. This feeling, however, soon changed to one 
of lively sympathy for an organisation which was obviously doing 
its best under difficult conditions—^an allocation of ;f48,ooo can 
hardly be termed “ imperial,” and, as indicated by Sir William 
Larke in his remarks, is a doleful commentary on our conception of 
Imperial obligations. 

In his interesting introductory remarks Sir Harry Lindsay made 
reference to the United States Bureau of Mines as being engaged 
upon similar work. 

In the annual report for 1940 by the Director of the Bureau the 
functions of that organisation are given as : 

“ To promote safety in the mineral industries, to conserve 

1A 
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mineral resources and to conduct investigations on the mining, 

preparation and utilisation of minerals.” 

Admittedly some of these functions are, in our case, shared by 
organisations other than the Imperial Institute, so that comparison 
is somewhat difficult. Nevertheless, there is a certain amount of 
parallel effort as is shown by the record of the Technologic Branch, 
and a glance through the year’s activities described in the Director’s 
Report might be of interest. For the year 1940 the Bureau was 
allotted over 3,000,000 dollars, and of this amount approximately 
2,000,000 dollars was required by the Technologic Branch. For the 
work in hand, and projected, the Director considers that more funds 
are required. In other words, more than ten times the allocation 
available for the whole of the work of the Imperial Institute was 
considered insufficient by the Bureau of Mines in their efforts to 
conserve, exploit or ut^e the domestic mineral wealth of the 
U.S.A. 

It is profitless to criticise without offering something constructive 
and I would suggest that Sir Harry Lindsay’s desire for suggestions 
for more extensive co-operation should be carefully considered by 
members of this Institution, whose livelihood more than that of 
others is dependent upon the mineral industry as a whole and who 
stand to gain so much by more active development of imperial 
resources. 

The nature and extent of such co-operation appears to me to be 
a matter for serious deliberation and review for which the. present 
time seems most opportune. 

Mr. Philip Bahone: I consider that a great increase in the 
activities of the Imperial Institute will be not merely desirable but 
a vital necessity in meeting the needs of the future. 

The pattern of the future is outlined in the Atlantic Charter, of 
which Clauses 4 and 5 cover the economic field. They indicate the 
probability not only of greater collaboration between nations than 
has been the case in the past but also of greater activity in trade and 
industry. 

In order to maintain their position in the economic sphere in the 
years to come, Great Britain and the Empire will need an organisa¬ 
tion for devdoping and controlling their natural resources with 
much greater powers and funds than are possessed by the Imperial 
Institute at present. I consider that we shall need a comprehensive 
Bureau of Raw Materials serving Great Britain and the territories 
in her charge. I suggest that it could well be modelled on the United 
States Bureau of Mines, but it must be constituted to include all 
natural resources and should possess considerable powers of control 
over the industries concerned. It should exercise a general guidance 
in the development, production, processing and distribution of the 
raw or proceed materials. Besides coUecting and distributing 
information, it should have facilities for carrying out investigations 
and research which cannot normally be undertaken by private 
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interests. Finally, it should possess powers to enforce obedience to 
the moral implications of the Atlantic Charter. 

AH our energies must be directed at present towards winning 
the war. When the time comes for planning for the post-war 
constructive period, I suggest that the Imperial Institute and other 
Institutions, our own included, interested in the development of 
natural resources, should immediately get together and formulate 
a practicable scheme to put before the Government. Some respon¬ 
sible authority will have to take the lead. Without knowing 
whether the Imperial Institute has any intentions in this matter, 
I ofter three reasons why 1 think that it is the best body to initiate 
the scheme ; (i) It already possesses a constitution on which the new 
Bureau could be based ; (2) it has had fifty years experience in the 
type of work which would be required; and (3) its efforts have never 
been directed by selfish interest but Always with the motive of real 
helpfulness on behalf of those whose interests it is designed to serve. 

I am certain that, if we do not have a powerful Bureau of Raw 
Materials to look after our interests in the future, we shall find 
ourselves falling far behind other countries as an old-fashioned and 
out-worn nation. 

Dr. Wm. Cullen: Sir Harry Lindsay’s survey could hardly be 
improved and it is the best presentation of the subject which has 
been made to date. I agree with Sir William Larke that the amoimt 
of work accomplished by the Institute with its limited staff is little 
less than wonderful, and that this work is only circumscribed by the 
entirely inadequate revenue. Less than one-half of this is, I believe, 
provided by the British Treasury, and I think that our Treasury, 
the Dominions and the Colonies have conjointly taken a rather 
parsimonious view of what the Institute stands for and what it is 
capable of doing. It is or ought to be not only the shop window of 
our great Empire but the focal point of all other Empire activities, 
including, as Sir William suggests, the home of the Colonial Geo¬ 
logical Surveys. But so long as the University of London retains 
control of a large proportion of the total space it is difficult to see 
what more can be done than is being done at present. The Institute 
is, of course, a semi-govemmental undertaking. I personally distrust 
all governmental activities, for the “ dead hand ” of the Civil 
Service can never be altogether excluded, but I certainly do think 
that it is less in evidence at the Imperial Institute than anjnvhere 
else. I know most of the staff and in my opinion they are all most 
competent—^notwithstanding the wholly inadequate salaries which 
they receive, even as compared with other government departments. 
But all government scientific officers are badly paid, and tliK prob¬ 
ably accounts for the fact that so few of them belong to Institutions 
sudh as our own. 

Sir Harry refers to the sources of the revenue and states that all 
Dominions make grants. It is true that all of them contribute 
something but the total is not impressive. 
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That the Institute is not nearly so well kno\ra as it should be 
is easily explained: the Institute does not advertise itself—^because 
it has no money to do so. The members of the staff do not get 
about as much as they should for the same reason, and papers sueh 
as Sir Harry’s and Mr. Johnstone’s arc far too rare. These papers 
win, I am convinced, do much to dispel ignorance in our own and 
other circles, but that of itself is not nearly enough. 

It is perfectly true that the Institute has gained the confidence 
of the brokers and consumers, as I can fuUy testify from first¬ 
hand experience. Indeed I sometimes feel ashamed of myself for 
passing on SO many anxious inquirers, but I cannot recall any 
case where they received a word of discouragement. 

Reference is made to the Laboratory Investigation Service and 
the view is held in some quarters that this should not exist, as it 
competes with the practice of private consultants, but I have come 
to the conclusion that, taking the investigations as a whole, they 
could not be done by any consultants that I know. The work is 
so specialised that it must be carried out in conjunction with people 
who have geological and mineralogical knowledge together with 
past experience of the same kind of work in many parts of the world. 

In conclusion, I would like to refer to criticisms of the Institute 
which have recently appeared in the Press, some of which, however, 
have nothing to do with the matter of this paper. On the other 
hand there was just a little truth in them, but without additional 
revenue I do not see that Sir Harry and his staff can do more than 
they have done. As Sir William Larke has pointed out, the Director 
has made himself familiar with the conditions of other parts of the 
Empire, which is all to the good. I know also that certain members 
of the staff have got out and about. From aU these activities I am 
sure the Institute has benefited. More of this is required, but it 
costs money and the shortage of revenue is the real drag on the 
Institute’s activities. 


ABSTRACTS AND NOTES 

(^logical Work in Nigeria.—^The following report on the work 
carried out by his Department during 1941 has been received from 
the Director of the Geological Survey of Nigeria. 

During 1941 the activities of the Department have been very 
much restricted owing to the lack of stsffE and materials essentii 
for well sinking. 

Gold.—Aa. investigation of that part of the Sokoto Goldfield 
situated in the Zamfara Valley was started but this was considerably 
ham^red by the lack of reliable topographical maps. In the 
Province itself sediments of Cretaceous and Tertiary age are known 
and have been mapped by the late Mr. Brynmor Jones, but the 
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rocks of the Zamfara Valley belong chiefly to the ancient crystalline 
complex. These consist of schists, gneisses of various types, granites 
and minor intrusions. There appear to be three types of gold occur¬ 
rence : (a) normal quartz veins associated with the schists, (&) thin 
but often rich stringers within both gneisses and schists, (c) in dykes. 

The auriferous veins within the schists consist of milky quartzi 
and sulphides may be associated with the mineralisation. They 
tend to be grouped in zones, usually not far removed from igneous 
rocks, and seem to be steeply-lying lenses of different extent and 
thickness. The quartz-limonite veins are as a rule narrow and often 
occur in the gneisses and may be accompanied by local shearing. 
They may pass from gneiss to schist and are often associated with 
large barren quartz reefs. The dykes consist almost entirely of 
quartz-felspar threaded by quartz stringers. It is not at all clear 
whether the gold occurs in the quartz-felspar rock or in the stringers. 
Although the investigation is still in its initial stage it is clear that 
while the schist belts are important areas of gold production those 
consisting of gneisses and minor intrusives are important also. 

Salt .—^Towards the end of the year a local shortage of salt 
directed attention to the numerous brine springs in the Eastern 
part of the Protectorate and a brief examination of a number of these 
was made with the idea of increasing production for local use. 

Water Supply .—The borehole at the Gidan Yari was completed 
and fitted with a pump and stand-pipe. It was tested to deliver 
19,000 gaUs. per hour and now supplies water to the town, prison, 
nulitary prison, and trading quarters to the amoimt of half a million 
galls, per month. Another borehole for the general supply for the 
city has been finished at a depth of 453 ft. and the necessary pilot 
holes were being drilled. The development of the gravel screen has 
been almost completed and on the return of the Drilling Superin¬ 
tendent from leave it is hoped to begin test pumping. 

Well sinking in most areas, owing to the lack of materials and 
supervision, has boon put on a maintenance and repair basis. In 
some of the northern areas military requirements have necessitated 
a certain amount of new sinking. In the south the programme in 
Owerri was completed and that in Aba is drawing to a close. Work 
was started in the Abak Division of Calabar Province and later in 
the year in Uyo Division. The results were distinctly satisfactory 
and there is room for considerable expansion of well sinking in these 
districts. During the year 76 wells were completed. 

The Geology and Mineral Deposits of the Erongo Area, South 
West Africa^^—The Erongo Mountains of South West Africa have 
long been a centre of geological interest, and the surrounding tin 
fields which contain a wide variety of pegmatite minerals—tantalite, 
wolfram, rutile, lithia minerals, gem stones, etc.—have been known 
for 30 years. The geology of the area was first investigated in 1910 
by the German geologist. Dr. Hans Cloos. In 1927 and 1928 the 
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region was mapped by the Geological Survey of the Union and a 
re-examination with special attention to the mineral deposits was 
marlfi in 1936 and 1937. The results of this work have now been 
published as two geological maps on the scale i: 125,000 and accom¬ 
panying explanatory reports of the Omaruru Area (Sheet No. 71), 
1939, and the Karibib Area (Sheet No. 79), 1942- These two reports 
cover the area between 15° and 16° east lon^tude and 21° and 22° 
south latitude, with the Erongo Mountains in the centre. 

The plains surrounding the Erongo are built of rocks of the 
Fundamental Complex, mainly quartzites, crystalline linaestones 
and schists of the Damara system intruded by the Old granites. A 
Marble Series within the Damara system forms long ranges of hiUs 
which are a characteristic feature in the landscape. The Old granites 
were intruded at the close of the folding movements to which the 
Damara sediments were subjected, the most widespread t 37 pes being 
the Salem granite, a grey porphyritic biotitc-granitc having a 
relatively high ferric content, and a later non-porphyritic granite 
with a lesser content of ferric minerals. The closing stages of this 
igneous activity gave rise to the aplites, pegmatites and pegmatitic 
quartz bodies with which are associated most of the mineral deposits 
in the area. 

The Erongo Mountains rise vnth precipitous slopes from the 
plains, and have an oval outline, roughly 25 miles across, with the 
highest summits over 7,000 ft. above sea-level along the outer edge 
and surrounding an elevated plateau. They consist of a succession 
of sedimentary rocks and lava flows resting unconformably on the 
folded rocks of the Fundamental Complex, and intruded by grano- 
diorites and granites. Cloos referred these rocks to the Waterberg 
system, but they are now considered to be much younger and are 
classed as doubtfully of Karroo age. The earliest igneous rocks 
were basaltic lavas which extended far over the region and were 
followed by successively more acid lavas and stocks of diorite and 
granodiorite forming the interior of the mountains, and finally by 
peripheral intrusions of the Erongo granite. No mineralisation is 
associated with the Erongo granite within the main mountain group, 
but on two outljdng mountains, the Kranzberg and Klein Spitzkoppe, 
tin and tungsten mineralisation is found, which is clearly related 
to the Erongo granite magma. 

The tin deposits of the Erongo area occur in three main belts, 
a northern belt running westwards from Uis, which lies to the west 
of the Omaruru map area, a central belt lying to the north of the 
Erongo mountains in the Omaruru map area, and a southern belt 
to the south of the mountains in the Karibib map area. In recent 
years the whole field has yielded from 200 to’ 240 long tons of 70 
per cent, tin concentrates annually. The deposits of the southern 
belt may be divided into 19 groups extending over a distance of 
60 miles from west to east. Both pegmatite and detrital deposits 
have been worked, the most extensive being eluvial deposits at 
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Amieb which have been exploited since 1910. In 1935 the Amieb 
workings 3nelded about 4J tons of concentrates a month, but pro¬ 
duction has since declined and work ceased early in 1939. In the 
central belt about seven ^oups of deposits are recognised, the most 
extensive occup3dng a strip of country over 20 miles long and about 
2 miles broad on the N.W. bank of the Omaruru river between 
Neineis and Tsomstaub. Here the principal producer is the Hum- 
digams mine which produces 4 to 5 tons of concentrates monthly 
from rich pegmatite veins which may average over 4 per cent, of 
cassiterite. Alluvial deposits are worked at Neineis, Paukuab and 
Kohero in ground usually carrying less than 0-5 per cent, of 
cassiterite, but the output is small, about i ton per month from each 
locality. Where water is not available the cassiterite is extracted 
from eluvial and alluvial material by crushing and winnowing. 
Interesting deposits occur on the Kranzberg which are much younger 
than the main tin deposits. Here cassiterite occurs in steeply 
dipping joints in the Erongo sediments, accompanied by tourmaline, 
beryl, quartz and fluorite, and also in the breccia filling of two 
volcanic pipes, as well as in quartz-tourmaline veins in the non- 
porph3nitic granite. 

The pegmatites in which the tin is found are best developed in 
the Damara schists near contacts with the Old granites, especially 
where the schists are steeply dipping, the pegmatites usually follow¬ 
ing the strike of the schists. Three groups are recognised, char¬ 
acterised by tourmaline (schorl), garnet (spessartite-ahnandine) or 
cassiterite. Many other secondary minerals accompany the cassiter¬ 
ite, but the most widespread and important from a genetic point of 
view are schorl, coloured lithia-tourmalines, muscovite, lepidolite, 
triplite, and to a lesser extent sulphides such as those of molybdenum, 
bismuth, arsenic, copper and iron. 

Most of the deposits are small and sporadically mineralised and 
show rather variable characters, but the following generalisations 
may prove helpful in prospecting the deposits. Certain structural 
features are frequently accompanied by rich mineralisation, as, for 
instance, where a pegmatite suddenly thins or takes a verticsil or 
lateral twist or pinches out upwards, or where two pegmatites 
intersect. In the latter case the later dyke usually carries the ore. 
In folded or imdulating pegmatite dykes the cassiterite frequently 
occurs in the saddles, and in synclinal dykes on the footwall. 
Inclined dykes carry cassiterite mainly on the hmging wall, but 
it may also occur on the footwall and occasionally throughout the 
dyke. Narrow schist belts bordered by granites often carry numerous 
pegmatites, especially where the belt changes strike, and the peg¬ 
matites in the centre of the belt are usually the richer in tin. Fresh 
felspar-rich pegmatites forming prominent features are generally 
poorly mineralised, while dykes with abundant mica or greisenised 
selvages, usually less resistant to weathering, are more l^ely to ca^ 
tin. Pegmatites with schorl or garnet seldom contain cassiterite. 
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but abundant secondary muscovite and albite is usually associated 
with cassiterite. Fine-grained cassiterite often accompanies non- 
tronite; and malachite, azurite or limonitc staining may also indicate 
stanniferous pegmatites. Although individual deposits may pinch 
out at shallow depths this is interpreted as being due to discontinuous 
minerahsation rather than to restricted zones of deposition, for 
series of reefs bearing cassiterite can be traced with vertical ranges 
up to 1,300 ft. 

Tantalite-columbite minerals are generally associated with 
cassiterite in the stanniferous pegmatites, usually in highly albitised 
portions, and although they occur in small amounts and are errati¬ 
cally distributed, a few of the tin mines have concentrated them 
from time to time. The percentages of tantalum and columbium in 
these minerals vary a great deal in the various deposits, but usually 
columbium preponderates. The following are the percentages of 
Ta206 found in samples from difterent localities : Thelma mine 31, 
Sandamap 30 to 47, Arakas 27-35, Erongo Schlucht 9-4, 9-8 and 
42-2, and Cillier’s working and Davib mine 60 to 65. Only 2 or 3 
tons of tantalite-columbite have been produced annually in recent 
years. 

The principal deposits of tungsten ores in South West Africa 
occur in the Omaruru map area, the most important being situated 
on the Kxanzberg. Here wolframite is found in quartz-tourmaline 
veins, as replacement deposits in quartzites at contacts with schists 
or the Salem granite, in quartz-topaz rocks, and in stringers and 
drusy cavities in the Erongo sediments, but in all cases the mineral¬ 
isation is clearly related to the Erongo granite. The quartz- 
wolframite lodes follow the bedding planes of the schists and are up 
to 16 in. in thickness, but the wolfram is impersistent and usually 
found only in the central portion of the lode over a width of 3 or 
4 in. Several other occurrences of both wolframite and scheeUte 
have been found, and although most of them have been prospected 
little ore has been produced from them. A characteristic feature 
of the tungsten ores is that they are almost invariably accompanied 
by very fine-grained and frequently massive granular tourmaline, 
and the richer deposits usually occur in quartz veins in the schists. 

An interesting deposit which is worked for rutile occurs on the 
Giftkuppe, an inselberg composed of massive white quartz-albite 
rock, probably an albitised granite, situated 18 miles north of 
Karibib. The rutile occurs in highly altered portions of the quartz- 
albite rock disseminated along drusy fissures in bands up to 8 ft. in 
width, "^e crystals are very large, including beautiful specimens 
up to 6 in. in length, and are associated with quartz and green 
cteomiferous mica. After blasting, the rutile is hand picked from 
the loroe material and any adhering gangue removed by crushing, 
screening and simple gravity method. Analysis of rutile shipments 
has shown 95-87 per cent. Ti02, 2-5 per cent. SiOj and 1-8 per cent. 
F62O#, while in another parcel only 0-7 per cent. Fe208 was present. 
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About 80 tons of rutile have been extracted from this deposit and 
the workings are by no means exhausted. 

Lithium-bearing minerals such as lepidolite, amblygonite and 
zinnwaldite occur in pegmatites associated with prominent quartz 
blows, but within this area the deposits appear to be too sm^]] to 
be of economic interest. Zinnwaldite mica from the Erongo 
Schlucht contains 3-2 per cent. Li20 and amblygonite occurring 
south of the Davib mine contains 3*28 per cent. LiaO, but only 
small quantities are available. 

Appreciable quantities of beryl and topaz of gem quality have 
been found in drusy pegmatities of the Erongo granite at the Klein 
Spitzkoppe. The transparent beryl crystals include the aquamarine 
and heliodor varieties, and crystal-clear topaz occurs which makes 
very fine brilliants. In the early days of the field large quantities 
of aquamarine and topaz crystals were gathered from chusy pegma¬ 
tites at the surface, but since these have been worked out quarrying 
and blasting have been resorted to and have proved unprofitable, 
particularly as the crystals tend to be damaged in the process. 
Common beryl is of widespread occurrence but does not appear to 
exist in sufficient quantities to warrant extraction as an ore of beryl¬ 
lium. Transparent crystals of tourmaline of red, blue and green 
colour have been found in small quantities in tin-bearing pegmatites 
at several localities, and crystals of gem quality have been obtained 
at the Carsie mine, the Davib mine, and at Cameroon. 

Extensive deposits of marble of Damara age occur in the hills 
of the Demburg range north-west of Karibib. The deposits are of 
comparatively high grade, and many varieties, white, grey, banded, 
dark grey, blacMsh, cream, and reddish in colour are present. 
They were worked before 1914 and some shipments were made to 
Germany, but the transport costs proved prohibitive. 

The area has been extensively prospected for its mineral wealth 
but the majority of the deposits are small and sporadically mineral¬ 
ised, as is to be expected in pegmatite deposits. Few of the deposits 
warrant large-scale mining, and on the whole the present small-scale 
operation by separate owners on individual areas seems to be the 
only successful method of working such patchy, discontinuous 
deposits. 


BOOK REVIEWS 

Books for review should be addressed to “ The Editor," Bulletin of 
the Imperial Institute, South Kensington, London, S.W.j. 

Steels for the User. By R. T. Rohe, F.I.C. Second Edition, 
revised and enlarged. Pp. xi + 356, 8J x 5|. (London: Chapman 
& HaE, Ltd., 1942.) Price 25s. 

The first edition of this book appeared in 1937 and was reviewed 
in this Bulletin, 1937, 35 , 413. The new edition has been revised 
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and enlarged by the addition of 76 pages and 28 figures, and it is 
gratifpng to note that the increase in price has been less than pro¬ 
portionate. A new chapter on weld testing and treatment has been 
hicluded, and considerable additions have been made in the chapters 
on fatigue testing, heat treatment, and the principles of selection. 

Alloy steels arc not considered in this work, a feature which is per¬ 
haps to be commended at the present when plain carbon steels which 
can be made from domestic materials should be used wherever permis¬ 
sible so as to conserve imported ferro-alloys for essential purposes. 

Second Report on Refractory Materials. The Iron and 
Steel Institute, Special Report No. 28. Pp. iv + 168, 8^ x 5^. 
(London: The Iron and Steel Institute, 1942.) Price i6s. 

The present war has undoubtedly stimulated to a marked degree 
the important researches normally carried out in this country by the 
Refractories Research Committee of the Iron and Steel Industrial 
Research Council and by the British Refractories Research Associa¬ 
tion. For some time past these two bodies have been working in 
the closest and fullest co-operation, as was indeed patent in March 
1939 when they issued conjointly their extremely valuable First 
Report on. Refractory Materials, duly noted in this Bulletin (1939, 
37 , 479). Since then the numerous experts concerned have gained 
a vast amount of additional data and works experience, especially 
in connection with alternative types of basic refractories such as 
stabilised dolomite—^information which is of the utmost value to 
this country in wartime, owing to the difficulty of obtaining supplies 
of imported magnesite. Much of the new information is of necessity 
secret, though it is available to responsible officials of the iron and 
steel industry in the confidential buUetins of the British Refractories 
Research Association. As, however, certain of these bulletins 
contain scientific and technical papers of general and fimdamental 
importance, it has been thought advisable to bring these papers 
together to form the basis of the present Report. 

These papers are grouped into two main sections (B and C) 
dealing respectively with steelworks and blast-furnace refractories : 
they are sandwiched between two subsidiary sections (A and D) 
comprising a brief Foreword by T. Swinden and A. T. Green, and 
a conclutog chapter summarising the numerous other published 
works of the British Refractories Research Association of interest 
to the iron and steel industry. 

Section B on steelworks refractories begins with a statement 
of the work performed by the Open-Hearth Refractories Joint Panel 
during 1939-42. It is emphasised that (i) investigations on silica 
bricks have developed from a general survey to an intensive study 
of one particular furnace roof; (2) work on basic refractories has 
ranged from fundamental studies on the constitution of stabilised 
dolomite and chrome ores, to the pre^ration of test-sheets for the 
service testing of basic refractories in the open-hearth furnace; 
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(3) casting-pit refractories have several times been discussed in 
general terms, with the result that a sub-committee has been formed 
to deal with this side of the Panel’s work. 

A detailed and comprehensive paper now follows on the study 
of the reactions between dolomite and various nunerals, the paper 
being divided into four parts, the first of which, by J. R. Rait and 
A. T. Green, being devoted to the probable constitution of fired 
clinkers. Moulded mixtures in various proportions of dolomite 
with flint, steatite, bentonite, china-clay, olivine, serpentine, open- 
hearth slag, alumina, ferric oxide, zircon, baddele37ite, zirconia, 
rutile, chromite, and chromium oxide were fired at about 1,500° C., 
and subjected to tests for the presence of free lime and for their 
hydration indices. A mathematical method was then devised, based 
on a consideration of the relevant phase rule diagrams and of the 
chemical analyses of the clinkers, assuming that the magnesia was 
present uncombined as periclase in all cases, for the probable 
mineralogical constitutions of the fired mixtures. The validity of 
this method was subsequently established by J. R. Rait and H. J. 
Goldschmidt, who have contributed the other three papers which 
deal with the X-ray examinations of the Dolomite B—Steatite A 
Series, and of the sinters containing zirconia. Their work is based 
essentially on X-ray powder analyses of the mixtures using a Debye- 
Scherrer camera and a microphotometer (Photronic or photoelectric 
ceU) in conjunction with a galvanometer for the quantitative 
measurements of the intensities of the fines produced by the crystal¬ 
line powders. 

As a result of these experiments, the relative effectiveness of 
different materials as stabilisers for Dolomite B (CaO 29-27, SiOs 
3-86, AljOj 0-99, FeaOs 0-98) was formd to be as follows, the required 
accuracy in the preparation of the raw mixes decreasing notably 
from the first to the last-named stabiliser. 


Stabiliser. 

Minimum Per cent, (weight) 
Stabiliser required for Com¬ 
plete Combination with Lime. 

Hydration Is 
\Ptr cent.) 

Flint 

5 *t> 

3*2 

China-clay 

7-8 

4*2 

Open-hearth slag . 

7*8 

3*9 

Bentonite 

8*5 

3*5 

Alumina 

9'0 

11*0 

Steatite A 

9-6 

3*5 

Steatite 3B . 

. 10-2 

4-7 

Rutile . 

10*5 

5*0 

Zircon . 

11*0 

3*0 

Synthetic zircon 

11*7 

3*4 

Olivine . 

. 12*0 

3*4 

Steatite F.G.X.O . 

12*5 

3*1 

Steatite A,T.I. 

13*2 

3*1 

Serpentine 

14*0 

1*5 

Chromite B . 

17-3 

1*5 

Chromite A . 

i8*o 

1*0 

Synthetic chromite 

i8*o 

1*4 

Chromic oxide 

i8*o 

0*4 ’ 

Ferric oxide . 

19*0 

3-0 

Baddeleyite . 

21*8 

3-8 

Zirconia 

26*4 

2-7 
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Section B concludes with a note by W. J. Rees on a simple 
partially stabilised dolomite mixture, the stabilisation being brought 
about by the addition of comparatively small amounts of ball clay 
and mill scale to the ground dolomite. 

Section C on blast-furnace refractories consists of two important 
papers, the first being a discussion by G. R. Rigby and A. T. Green 
on the influence of working conditions on the durability of furnace 
linings, and the other, by G. R. Rigby, H. Booth and A. T. Green, 
on the temperature gradients through such linings. Valuable in¬ 
fluences have been drawn relating to the segregation of the burden 
in the stack and the driving of the furnace generally. It is considered 
possible from the temperature records to compute with reasonable 
accuracy the thickness of the lining in front of any thermocouple, 
and thereby to obtain an estimate of the lines of the furnace at any 
particular time during the campaign. 

As in the First Report, extensive use has been made in the present 
work of tables showing experimental results, and of explanatory 
photographs and diagrams. It is more than gratifying to see that 
even under war conditions such excellent work as this is being 
produced. 

Diamond and Gem Stone Industrial Production. By Paul 
Grodzinski. Pp. 256, 8|^ x 5]?. (London: N.A.G. Press, Ltd., 
1942.) Price-158. 

That there has hitherto been no modem and comprehensive 
book in the English language on the technology of the production 
of diamonds and other precious and semi-precious stones both for 
gem and industrial purposes, is largely due to the fact that in spite 
of this trade having been once carried on principally in England, 
for a very long time the industry has been centred on the Contment. 

An attempt to remedy this state of affairs at a time when diamond 
cutting has again been established on a considerable scale in this 
country was made when in December 1940 a supplement to the 
Goldsmiths’ journed called the Indtistricd Diamond Review con¬ 
taining useful and informative articles on the industry first made its 
appearance. This has now been followed up by the publication of a 
text-book produced by the efforts of the publishers of that review 
and their technical consultant, Mr. Paul Gro dzinski. 

The book -is divided into two parts. The first deals with the 
general technological methods and machinery employed in cleaving, 
^wing, bruting, cutting and polishing diamonds and of boring holes 
in and carving and engraving precious stones ; there are also sections 
on diarnond powder and bonded dia m ond wheels. The second part 
deals with more specialised methods used in the manufacture of 
diamonck, gemstones, instrument bearings, diamond and hard- 
metal dies, with the setting of industrial diamonds and with the 
grinding and lapping of sintered carbides. Appendices deal with the 
nature and uses of other hard materials in industrial use. 
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The book is copiously illustrated with line drawings of machinery 
and tools used in the industry. While it represents a praiseworthy 
effort to fill a very notable gap in English technological literature, 
the treatment of the subject matter is by no means profound or 
erudite, and the book, therefore, will appeal more to those in¬ 
terested in gaining a supeificial insight into the technique employed 
in the preparation of rare stones for both gem and industrial 
purposes rather than to specialists in the industry. 

It is regrettable that the manuscript ol this book was not read 
and corrected more closely by the publisher, for its usefulness is 
considerably impaired by the strange language employed which 
often renders the meaning dubious and obscure. 


Mines Register. Successor to the Mines Handbook and the 
Copper Handbook. Vol. XXI, 1942. Pp. 742, 9x6. (New York : 
Atlas Publishing Company, 1942.) Price $15.00. 

This well-known work of reference dealing principally with the 
non-ferrous metal mining companies of the Western Hemisphere 
and, within recent years, also with a selected number ol the larger 
mining companies in other parts of the world, has now reached 
Volume 21 in the series which commenced in a different gmse in 
1900. The previous issue (Vol. XX) appeared in 1940 and was noticed 
in this Bulletin, (1940, 38, 505). 

Although the United States was, of course, not actively in the 
war in 1940, the repercussions of hostilities in other parts of the 
world had even then had a considerable clfect on the mining industry 
of the States and the intensification of this position in 1941 led to 
stiU further changes in both mines and persoimel, and to the 
necessity for another edition of the Register. These changes consist 
chiefly in the stepping up ol production by existing mines, the 
resuscitation of properties long dormant and the coming into 
production ol entirely new properties. Nevertheless it would appear 
from the fact that only 4,000 active mines are listed in this latest 
edition against 7,000 in 1940 tliat a number of small-scale uneconomic 
producers have been eliminated in favour of expansion at existing 
mines and development at new ones. 

As in former editions of this work its scope consists essentially 
in an abbreviated description of the principal non-ferrous metal¬ 
mining companies of the Western Hemisphere. Where available, 
this information consists of the official title of the company, the 
address of its registered office, its chief officers, history, capitalm- 
tion, earnings, dividends, assets, location, nature of mine and mill, 
ore reserves, output and number ol employees, but such details 
are g^ven only for the active mines. Following former procedure, 
this is supplemented by a list of the inactive or dormant i^es, 
more details concerning which can often be found in previous editions 
of the Register. 
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A very welcome innovation in this latest edition is the inclusion 
of a geographical directory of the mines listed. Those famihar with 
the old Mines Handbook, the ancestor of the Register, will remember 
that the procedure there was just the reverse, that is, the mines 
were classified geographically with an alphabetical index of names 
of companies, a very useful arrangement for very many purposes. 

At present this geographical list is confined to the Americas, 
with which the book is primarily concerned, but the extension of 
this classification to include the selected small number of foreign 
mines listed might usefully be undertaken in future editions. 

Other established features of the Register which are retained 
include the alphabetical list of mining officials with the companies 
to which they are afiUiatcd, the statistical section of non-ferrous 
metal production, movements and prices, the high and low share 
quotations of the principal securities between 1933 and 1941, the 
addenda of information received too late for classification and the 
“ Where to buy ” supplement printed on coloured paper for quick 
reference. 

We ourselves have been rather sorry to see with each succeeding 
volume in this series, the progressive decrease in the amount of 
information it provides concerning the geology, nature and tenor 
of the ore-bodies, and details of the plant employed and t3q)e of final 
product or concentrate produced, but our viewpoint is perhaps some¬ 
what specialised and to a wide variety of users The Mines Register 
will continue to prove an invaluable work of reference. 
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Metal Bulletin World Register of Non-Ferrous Smelters and Refineries. 
Second Edition, 1942. Compiled by H. G. Cordero. Pp. 247, 8^ x 5i. 
(London : Quin Press, Ltd., 1942.) 

Oil and Petroleum Year Book, 1942. Compiled by W. E. Skinner. Pp. 
183, 8 X 5^. (London : W. E. Skinner, 1942.) Price los. 6d. A record of 
companies interested in the oil industry, with lists of managers, engineers, 
agents, etc. 

Rhodesian Mining Year Book, 19^2. Edited by S. R. Potter. Pp. 
88 + clxx, 13J X 9i. (London : Argus South African Newspapers, Ltd., 
1942.) Price 12s. 

South African Industry looks North : an Examination of Potentialities 
of Nortliern Territories. I. Nigeria. S. Afr. Min, Engng, 1942, 58 , 

Part I, 402. 

South African Industry looks North : an Examination of Potentialities 
of Northern Territories. II. Angola. S. Afr, Min, Engng, 1942, 53 , 

Part I. 433. 

Year Book of the American Bureau of Metal Statistics. Twenty-second 
Annual Issue, 1941. Pp. 112, 10J x 8]. (New York: American Bureau of 
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GEOLOGY AND MINERAL RESOURCES 

The Cornish Mineral Industry. II. By J. H. Trounson. Min, Mag,, 
Lond,, 1942, 66, 195-205. A review of past production, with suggestions as 
to the future. 

The Importance of Mining to tlic Future of South Africa. Third Interim 
Report of the Industrial and Agricultural Requirements Commission. Min, 

1942, 217 , 220-222. 

The Geology and Mineral Deposits of the Karibib Area, South West 
Africa. By H. F. Frommurze, T. W. Gevers and P. J. Rossouw. Geol. Surv, 
S,W, Africa, Expl, of Sheet No, 79 {Kanbib), Pp. 180, 9J X 6. (Pretoria: 
Government Printer, 1942.) Price 5s. 

Industrial Minerals and the War Effort. By W. B. Timm. Canad, Min, 
Metall, Bull,, 1942, No. 361, i8i-i9i’. A survey of Canadian sources of in¬ 
dustrial minerals, with notes on their uses. 

Exploration Possibilities in the Cadillac-Malartic District, Quebec. By 
G. F. Flaherty. Canad, Min. J., 1942, 63 , 283-289. 

Geology [of the Preston East Dome Mine, Ontario]. By H. M. Butterfield. 
Canad. Min, J., 1941, 62 , 511-515. 

Timagami Map Area, Ontario. By W. W. Moorhouse, Canad, Min. J., 
1942, 63 , 236-239. An account of the general and economic geology of -file 
area. 

The Making of Ceylon. By D. N. Wadia. Spolia Zeylanica, 1941, 28 , 
Part I, 1-7. 

The Geology of Colombo and its Environs. By D. N. Wadia. Spolia 
Zeylanica, 194J, 28 , Part 1, 9-18, 

The Making of India; A Review of some Aspects of the Geological 
Structure of India. By D. N. Wadia. Pp. 21, 9J X 6. (Calcutta : Indian 
Science Congress Association, 1942.) 

Germany's New Mineral Position. By C. W. Wright. S. Afr, Min, 
Engng. /., 1942, 53 , Part i, 435, 437. 

Spanish Metalliferous Miner^ Deposits. Min, J., 1942, 218 , 29. 
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Spain's Mining Industry To-day. By C. Sewell Thomas. Engng. Min. 
J., 1942, 143 , No. 5, 55-57. 

Soviet Industries in the Urals. By E. C. Ropes. Foreign Comm. Weekly, 
1942, 7 , No. 7, 6-11, 38-40. Includes survey of mineral resourc^. 

Mineral Resources of Spanish Morocco. By A. del V^le. Min. J., 1942, 
218 , 351. Abstract of an article appearing in Boletin Minero e Industrial. 
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Geology of the Upper Tetling River District, Alaska, By F. H. Moffit. 
Gaol. Surv. Bull. No. 917-B, U.S. Dap. Interior. Pp. 42, 9x6, and map. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1941.) Price 50 cents. 

Mineral Industry of Alaska in 1939* Smith. Gaol. Surv. Bull. 

No. 926-A, U.S. Dap. Interior. Pp. 97, 9x6. (Washington, D.C. ; 
Superintendent of Documents, Government Printing Office, 1941.) Price 
20 cents. 

Geology of the Kettleman Hills Oil Field, California: Stratigraphy, 
Paleontology and Structure. By W. P. Woodring, R. Stewart and R. W. 
Richards. Gaol. Surv. Prof. Pap. No. 195, U.S. Dap. Interior. Pp. 170, 
iij X 9, and maps. (Washington, D.C.: Superintendent of Documents, 
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map. (Washington, D.C.: Superintendent of Documents, Government 
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Interior. Pp. 54, 9x6, and maps. ‘ (Washington, D.C.: Superintendent of 
Documents, Government Printing Office, 1941.) Price 55 cents. 

A Mining Tour through South America. By J. B. Huttl. Engng. Min. 
1942, 143 , No. 4, 46-51; No. 5, 50-55. 

China's Mineral Resources. Metal Bull., 1942, No. 2706, p, 10; No. 
2709, pp. 2-3. 

Mineral Production in China. S. Afr. Min. Engng. /., 1942, 53 , Part i, 
407-408. 


PROSPECTING AND MINING METHODS 
(See also under Metals and Non-Metals.) 
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Report on the Rockburst Situation in Ontario MUines. By R. G. K. 
Morrison. Canad. Min. Metall. Bull., 1942, No. 361, 225-267. 

Dust-CoUecting and Gas-Cleaning Installations. By H. L. M. Larcombe. 
Min. Mag., Lond., 1942, 66, 206-215, 256-260. Part 2. Separating Equip¬ 
ment : Types and Design. Part 3. Mining Considerations. 

Ventilation as a Means to Prevent Silicosis in Ontario Mines. By C. S. 
Gibson. Canad. Min. Metall. Bull., 1942, No. 362, 273-298. 

Methods of Allaying Dust in Underground Mining Operations. By C. W. 
Owings. Rap. Invest. No. 3631, U.S. Bur. Mines. Pp, 38, loj x 8. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) 

Notes on Dust Suppression and Collection. By J. Smellie. Trans. 
Insin. Min. Engrs., 1942, 101 , 237-245. 

Economy in Timber and Steel Supports. By J. W. McTrusty. Iron 
Coal Tr. Rev., 1942, 146 , 71-72. Abstract of a paper read before the National 
Association of Colliery Managers. 

Timber in Metalliferous Mnes. By E. Hardy. Min. Mag., Lond., 1942, 
66 , 265-267, 

Mining Timber: Possible Economies and Substitutes. By L. C. Maitland. 
Trans. Instn. Min. Engrs., 1942, 101 , 304-319. 

Notes on Hydraulic Min^. By J. H. Robertson. Canad. Min. J., 
1942, 63 , 368-370. 
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Portable Air-Compressors in the Mine. By C. H. S. Tupholme. Min, 
Mag., Land., 1942, 67 , 18-20. 

Stoping Methods at Pickle Crow Gold Mines, Ontario. By E. L. Akehurst. 
Canad. Min. 1941^ 62 , 615-619. 

Mining at Preston East Dome, Ontario. By W. A. Hutchison. Canad. 
Min, 1941* 63 * 523 - 534 - 

Mine Engineering [at the Preston East Dome Mine, Ontario]. By E. O. 
Magnusson. Canad. Min, 62 , 516-522. 

Mechanical and Electrical Equipment [at Preston East Dome, Ontario], 
By E. E. Savage. Canad. Min, /., 1941, 62 , 547-558. 

Large Electric Mine Hoists at Flin Flon Mine, Manitoba. By J. L. 
McKeever and W. T. Fanjoy. Canad, Min. /., 1942, 63 , 232-235. 

Sherritt Gordon Mine, Manitoba : Survey i^actice and Equipment. By 
L. C. Smith. Canad. Min, 1941, 62 , 605-614. *A description of the 
equipment and work of the engineering department. 


CONCENTRATION AND METALLURGY 
(See also under Metals and Non-Metals.) 

Sink and Float: a Method of Separation of Growing Importance. By 
W. H. Dennis. Industr, Chem. Chem, Mfr., 1942, 18 , 155-161. 

Grinding Progress in Canadian Gold Plants. By H. Hanson. Engng. 
Min, /., 1942, 143 , No. 5, 63-64. 

Automatic Recording of Specific Gravity and Dry Tonnage of Mill Pulp 
flowing in a Launder. By O. A. E. Jackson. J. Chem, Soc, S. Afr,, 1942, 
42 , 246-265. 

Milling at Preston East Dome, Ontario. By R. D. Lord. Canad, Min. 
J., 1941, 62 * 535-546. 

Progress Rej^rts—^Metallurgical Division. 52, , Ore-testing Studies of 
the Ore-Dressing Section, fiscal year, 1941. By A. L. Engel and S. M. Shelton. 
Rep. Invest, No, 3628, U.S, Bur. Mines. Pp. 36, 10J X 8. (Washington, 
D.C.: Superintendent of Documents, Gk)vernment Printing Office, 1942.) 

Recent Developments in Wet Copper Extraction. By C. C. Downie. 
Min. /., 1942, 217 , 269-271. 

Chlorine Refining of Gold, By C. C. Downie. Min, Mag., Lond., 1942, 
67 , 15-18. 

The Precipitation of Gold from Cyanide Solution by Zinc Dust. By R. 
Leblanc. Canad. Min, J,, 1942, 63 , 213-219, 297-306, 371-379. 

Treatmeitt of Refraetpry Arsenical Ore at Talgarno, Victoria. By J. O. 
Watson. Min. Cecil, J,, 19^12, 2 , 319-322. 

Some Photometric Instruments used in X-ray Diffiraction and Spectro- 
graphic Methods of Analysis. By J. W. Ballard, H. I. Oshry and H. H. 
Schrenk. Rep, Invest, No. 3638, U.S, Bur. Mines. Pp. 13, loj x 8. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) 


METALS 

Aluminium and Bauxite 

Aluminium from Alunite. By F. Eichelberger. Metal Ind,, Lend,, 
1942, 60 , 387-388. Abstract of an article in the Mining Congress Journal. 

Beneficiation of Alunite. By A. Gabriel and J. Dasher, Rep, Invest. 
No, 3610, U.S. Bur, Mines. Pp. 20, 10J X 8. (Washington, D.C.: Super¬ 
intendent of Documents, Gk)vemment Printing Office, 1942.) 

Aluminium and Bauxite in Germanised Europe. By A. B. Rimer. Min, 
/•, 1942, 217 , 195-3:96. 

Estado actual de la metalurgia del Aluminio y sus aleaciones. By F. 
Aranguren. BoL Min, Meial., Madrid, 1942, No. 10, 1-12. 
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Arsenic 

Arsenic. By L. Sanderson. Canad, Min. 1942, 63 , 290-291. A 
survey of the occurrence, sources, properties, and uses of arsenic. 


Beryllium 

Malleable Beryllium. Meialhtrgia, Manchr., 19^.2, 26 , it 6. Abstract of 
an article appearing in Metals and Alloys, 1942, 15 , 599 -<>o 3 - 


Chromium 

Sponge Chromium. By C. G. Maier. Bull. No. 436, U.S. Bur. Mines. 
Pp. 109, 9X6. (Washington, D.C.: Superintendent of Documents, Govern¬ 
ment Printing Oj 0 &ce, 1942.) Price 20 cents. 

Chromite Supplies and Requirements of the U.S. Min. 1942, 217 , 
271-272, 288-289, 305-306. Report of symposium on chromite held at the 
January meeting of the Mining and Metallurgical Society of America. 


Copper 

Recovery of Copper from Poor Residues : Improved Rbtary Process. 
By A. G. Arend. them. Age {Met. Sect.), 1942, 46 , 283-284. 

The Brass and Copper Products Industry in Canada, 1940. Min. Metall. 
Chem. By., Dorn. Bur. Stats. Pp. 12, ii X 8|. (Ottawa: Department of 
Trade and Commerce, 1942.) Price 25 cents. 

Development and Operation of the Mine : A description of the Morenci 
Open-Pit Copper Mine, Arizona. By W. C. Lawson. Min. and Metall., 
1942, 28 , 250-253. 

Ore Haulage [at the Morenci Mine, Arizona], By S. F, French. Min. 
and Metall., 1942, 23 , 254-257. 

General Layout of the Reduction Works [Morenci Copper Mine, Arizona]. 
By W. Jurden. Min. and Metall., 1942, 23 , 258-261. 

Development of the Flowsheet for the Morenci Concentrator. By E. 
Wittenau and B. H. Cody. Min. and Metall., 1942, 23 , 262-264. 

Design of the Primary Crushing Plant [Morenci Copper Mine, Arizona]. 
By L. R. Macleod. Min. and Metall., 1942, 23 , 265-267. 

Design of Storage Bin for Crushed Ore [Morenci Copper Mine, Arizona]. 
By C. W. Dunham. Min. and Metall., 1942, 23 , 268-269. 

Secondary Crushing Plant [Morenci Copper Mine, Arizona]. By A. P. 
Svenningsen. Min. and Metall., 1942, 23 , 270-27T. 

The Morenci Concentrator. By A. P. Svenningsen, Min. and Metall., 
I942i 23 , 272-277. 

Roasters Eliminated in Arrangement of Smelter [at Morenci Copper Mine, 
Arizona], By L. R. Macleod. Min. and Metall,, 1942, 23 , 278-281. 

The Morenci Smelter Chinmey. By C. W. Dunham, Min. and Metall., 
1942, 28 , 282. 

Features of Structural Design in the Morenci Reduction Works. By 
C. W. Dunham. Min. and Metall., 1942, 23 , 283-286. 

Belt Conve3dng at the Ore Reduction Plant [Morenci Mine, Arizona]. 
By J. H. Johansen. Min. and Metall., 1942, 23 , 286-289. 

Dust Control in the Morenci Reduction Works. By A. C. Babcock. Min. 
and Metall., 1942, 23 , 290-292. 

Steam Power Plmt and Electrical Distribution [at the Morenci Copper 
Mine, Arizona], By B. F. Koch and S. F. French. Min. and Metall., 1942, 
28 , 293-296. 

Housing, Health, Education and Safety [at Morenci], By G. C. Davis. 
Min. and Metall., 1942, 23 , 297-299. 
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Gold 

Description of Blyvooruitzicht's Reduction Plant [Transvaal]. S. Afr. 
Min. Eyigng. 1942, 58 , Part i, T0!^-I05, 

Paymaster Re-Treatment Plant. By M. G. Fleming. Canad. Min, 
MetalL Bull., 1942, No* 360, i r5-T37. A description of new plant lor flotation 
of cyanide tailing and rcireatment of concentrate operated by Paymaster 
Consolidated Minos, Ltd., Ontario. 

The Preston East Dome Mine, Ontario. By V. A. James. Canad. Min. 
194T, 63 , 503-506. 

The Underground Operations of the San Antonio Gold Mine, Manitoba. 
By C. F. Caswell. Pre-Cambrian, 1942, 16 , 9-xi. 

The Mill Process at the San Antonio Gk>ld Mine, Manitoba. By G. F. 
Reynolds. Pre-Cambrian, 1942, 16 , 13-17. 

The History of the San Antonio Gold Mine, Manitoba. By J. P. de Wet. 
Pre-Cambrian, 1942, 15 , No. 6, 2-7, 9. 

Two Unusual Gold Occurrences. By A. J. Bensusan. Chem. Engng. 
Min, Rev., 1942, 34 , 178. Description of deposits in Mergui and Tenassenm, 
Burma. 

The Ironbark South Mine, Bendigo, Victoria. By J. J. Caldwell. Min, 
Geol. 1942, 3 , 3 15-3 1 S- 

Toolleen Gold Mine, Toolleen, Victoria. By D. E. Thomas. Min, Geol, 
J., 1942, 3 , 329-332. 

Perseverance Mine, Woolgar Goldfield, Queensland. By C. C. Morton. 
Queensland Govt. Mm. J., 1942, 43 , 30-32. 

Stope Preparation and Shrinkage Sloping at White Hope Mine, Kalgoorlie, 
Western Australia. By J. L. Dillon. Chem. Engng. Mm. Rev., 1942, 84 , 
183-185. 

Mining and Milling Methods and Costs at the Yellow Pine Mine, Stibnite, 
Idaho. By J. D. Bradley. Inform. Circ. No. 7194, U.S. Bur. Mines. Pp. 
12, loj X 8. (Washington, D,C. : Superintendent of Documents, Govern¬ 
ment Printing Office, 1942.) 

Nickel-Gold Deposit near Mount Vernon, Skagit County, Washington. 
By S. W. Hobbs and W. T. Pccora. Geol. Surv. Bull. No. 93T-D, U.S. 
Dep. Interior, Pp. 21, 9 x 6, and maps. (Washington, D.C.: Superin¬ 
tendent of Documents, Government Printing Office, 1941.) Price 15 cents. 

Colombia—Important Gold and Platinum Producer. By A. Meyer. 
Min. and MetalL, 1942, 33 , 383-386. 

A Lode Gold Mine in Colombia. By F. K. Wilson and B. F. Darnell. 
Engng. Min. J,, 1042, 143 , No. 4, 62-66, No. 5, 58-62. A description of 
the Timmins Ochali Mining Co. 


Iron and Steel 

Steels for the User. By R. T. Rolfe, Second Edition, revised and 
enlarged. Pp. xi -j- 356, 8J x 5}. (London : Chapman & Hall, Ltd., 1942.) 
Price 25s. 

In the Steep Rock Area, Ontario: A Resume of the Geological Work 
and Iron Ore Exploration. By E. R. Rose. Canad. Min. J., 1942, 68, 
292-295. 

The French Iron and Steel Industry : Present Organisation under German 
Domination. Iron Coal Tr. Rev., 1942, 146 , 349 - 350 - 

A Model Plant for the Sherwood Iron Mine, Michigan. By R. D. Satterley. 
Engng. Min. J., 19^2, 143 , No. 5, 43-47. 


Lead, Zinc and Silver 

Recent Operations at Mount Isa, Queensland. Chem, Engng. Min. Rev., 
1942, 84 , 179-182. 
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Magnesium 

Thermal Production of Magnesium : a Comparison of Different Processes. 
Canad. Mm. J., 1942, 63 , 296. 

Pidgeon Ferro-Silicon Process for Magnesium. By F. A. Breyer. Chem. 
Metall. Engng., 1942, 49 , No. 4, 87. 

Progress Reports—Metallurgical Division. 54. Magnesium by Electro- 
thermic Reduction. By H. A. Doemer, W. F. Holbrook, E. D. Dilling and 
D. L. Harris. Rep. Invest. No. 3635. U.S. Bnr. Mines. Pp. 47, loj x 8. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) 

Magnesium Production : Electrothermic Reduction Process. By H. A. 
Doerner. Metal Ind.^ Lond., 1942, 60 , 323-324. 

Magnesium from Dolomite by Ferrosilicon Reduction. By D. H. Killeffer. 
Chem. Engng. News., 1942, 20 , 369- 

Olivine : Potential Source of Magnesia. By G. W. Pawel. Min. and 
Metall., 1942, 23 , 331 - 333 - 

Sources of Magnesia and Magnesium in Canada. By M. F, Goudge. 
Canad. Min. Metall. Bull., 1942, No. 360, 191-207. 


Manganese 

New Manganese Processes. By R. T. C. Rasmusson. Min. /., 1942, 
217 , 255-256. 

East Mountain Manganese, Nova Scotia : Ore Treatment by the Thermite 
Process. By S. M. Bancroft. Canad. Min. /., 1942, 63 , 361-363. 

Criadero de Mineral de Manganeso de Buferrera (Asturias). By P, H. 
Sampelayo. Bol. Min. Metal., Madrid, 1942, No. ii, pp. 39-50. 

Source Beds of Manganese Ore in the Appalachian Valley. By G, W. 
Stose. Econ. GeoL, 1942, 87 , 163-172. 

Manganese Carbonate in the Batesville District, Arkansas. By H. D. 
Miser. Including a chapter on Minerals of the Ores. By D. F. Hewett and 
H. D. Miser. Geol. Surv. Bull. No. 921-A, U.S. Dep. Interior. Pp. 94, 
9x6, and map. (Washington, D.C. : Superintendent of Documents, 
Government Printing Office, 1941.) Price 60 cents. 

Manganese Investigations—^Metallurgical Division, i. Ore-Dressing 

Studies of Manganese Ores. Concentration of Manganese Ores from the 
Drum Mountain District, Utah. By S. R. Zimmerley, J. D. Vincent and 
C. H. Schack. Rep. Invest. No. 3606, U.S. Bur. Mines. Pp. 12, loj X 8. 
(Washington, D.C.: Superintendent of Documents, Government I^rinting 
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Manganese Investigations—Metallurgical Division. 2. Hydrometal- 

lurgical Studies of Manganese Ores. Recovery of Manganese from Chamber- 
lain Nodules by the Reyerson Modification of the Sulfur Dioxide Leaching 
Process. By C. E. Wood and others. Rep. Invest. No. 3609, U.S. Bur. 
Mines. Pp. 30, loj x 8. (Washington, D.C.: Superintendent of Documents, 
Government Printing Office, 1942.) 

Manganese Investigations—^Metallurgical Division. 3. Ore-Dressing 

Studies of Manganese Ores. Concentration of Manganese Nodules from 

Chamberlain, South Dakota. By F. D. DeVaney, S. M. Shelton and F. D. 
^mb. Rep. Invest. No. 3613, IJ.S. Bur. Mines. Pp. 21, loj- X 8. (Wash¬ 
ington, D.C.: Superintendent of Documents, Government Printing Office, 
1942-) 

Sfemganese Investigations—Metallur^cal Division. 4. Ore-Dressing 

Studies of Manjganese Ores. Concentration of Manganese-bearing Ore from 
the Dobbins Mine of Cartersville, Georgia. By T. L. Johnston, M. M. Fine 
and S. M. Shelton. Rep. Invest. No. 3608, U:S. Bur. Mines. Pp. 32, 
10J X 8. (Washington, D.C.: Superintendent of Documents, Government 
Printing Office, 1942.) 
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Manganese Investigations—^Metallurgical Division. 5. Ore-Dressing 

Studies of Manganese Ores. Bcneficiation of Manganese Wad Ores from the 
Cliirm Property, Batesville, Arkansas. By S. M. Shelton, M. M. Fine and 
J. D. Bardill. Rep. Invest. No. 3614, IJ.S. Bur. Mines. Pp. 18, 10J x 8. 
(Washington, D.C. : Superintendent of Documents, Government Printing 
OfiS.ce, 1942-) 

Manganese Investigations—Metallurgical Division. 6. Ore-Dressing 

Studies of Manganese Ores. Concentration of Manganese Ores from the 
Little Florida Mountains, Luna County, New Mexico. By F. D. DeVaney, 
M. M. Fine and S. M. Shelton. Rep. Invest. No. 3620, U.S. Bur. Mines. 
pp. 9, loi X 8. (Washington, D.C.: Superintendent of Documents, Govern¬ 
ment Printing Office, 1942.) 

Manganese Investigations—^Metallurgical Division. 7. Hydrometal- 

lurgical Studies of Manganese Ores. Nitrogen Dioxide Process for Recovery 
of Manganese from Ores. By R. S. Dean, A. L. Fox and A. E. Beck. Rep. 
Invest. No. 3626, U.S. Bur. Mines. Pp. 30, 10J x 8. (Washington, D.C, 
Superintendent of Documents, Government Printing Ofi&ce, 1942.) 

Manganese Investigations—^Metallurgical Division. 8. Pyrometallurgical 
Studies of Manganese Ores. Sintering or Nodulising of Ferrograde Manganese 
Mill Products and Fine Ores for Smelting Purposes. By V. Miller, F. B. 
Petermann, J. A. Pike and R. G. Peterson. Rep. Invest. No. 3625, U.S. 
Bur. Mtnes. Pp. 14, loj x 8. (Washington, D.C. : Superintendent of 
Documents, Government IMnting Office, 1942.) 

Manganese Investigations—Metallurgical Division. 9. Ore-Dressing 

Studies of Manganese Ores. Concentration of Manganiferous Iron Ore from 
the Armour No. i Mine, Ironton, Minnesota. By M. M. Fine, S. M. Shelton 
and J. B. Zadra. Rep. Invest. No. 3624, U.S. Bur. Mines. Pp. 13, 10 J x 8. 
(Washington, D.C. : Superintendent of Documents, Government Printing 
Ofi&ce, 1942.) 

Manganese Investigations—^Metallurgical Division. 10. Ore-Dressing 
Studies of Manganese Ores. Concentration of Manganese-bearing Ore from 
the Interstate Manganese Co., Johnson County, Tennessee. By T. L. 
Johnston, S. M. Shelton, M. M. Fine and W. A. C^houn. Rep. Invest. No. 
3623, U.S. Bur. Mines. Pp. 13, loj x 8. (Washington, D.C. : Superin¬ 
tendent of Documents, Government Printing Ofi&ce, 1942.) 

Manganese Investigations—Metallurgical Division, ti. Ore-Dressing 
Studies of Manganese Ores. Concentration of Manganese-Bearing Ore from 
the Bynum Property, Walnut Grove, Alabama. By T. L. Johnston, M. M. 
Fine and S. M. Shelton. Rep. Invest. No. 3637, U.S. Bur. Mines. Pp. 10, 
loj X 8. (Washington, D.C.: Superintendent of Documents, Government 
Prmting Office, 1942.) 

Manganese Investigations—Metallurgical Division. 12. Ore-Dressing 
Studies of Manganese Ores. Concentration of Manganese-bearing Ore from 
the Stange Mine, Bland County, Virginia. By S. M. Shelton, M. M. Fine, 
J. B. Zadra and R. B. l^isher. Rep. Invest. No. 3633, U.S. Bur. Mines. 
Pp. 14, 10 1 X 8. (Washington, D.C.: Superintendent of Documents, 
Government Printing Ofi&ce, X942.) 

Manganese Investigations-rMetallurgical Division. 13. Ore-Dressing 
Studies of Manganese Ores. Concentration of Manganese-bearing Ore from 
the Mayfield Property, Van Horn, Texas. By J. B. Zadra, M. M. Fine, 
S. M. Shelton and T. L. Johnston. Rep. Invest. No. 3632, U.S. Bur. Mines. 
Pp. 18, loj X 8. (Washington, D.C.: Superintendent of Documents, 
Government Printing Office, 1942.) 

Manganese Investigations—^Metallurgical Division. 16. Ore-Dressmg 
Studies of Manganese Ores. Benefidation of Oxide Manganese Ores from 
Las Vegas Wash, Nevada. By S. R. Zimmerley, C. H. Schack and F. E. 
Thackwell. Rep. Invest. No. 3647, U.S. Bur. Mines. Pp. 25, loj x 8, 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) 
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Mercary 

Geology of the Pinchi Lake Mercury Belt, British Columbia. By J. E. 
Armstrong, Canad, Min, MetalL Bull., 1942, No. 362, 31T-323. 

Progress Reports—^Metallurgical Division. 51. Cinnabar-Reduction 
Plants of the South-western Arkansas Quicksilver District. By S. M. Shelton 
and W. A. Calhoun. Re/?. Invest. No. 3627, CLS. Bur. Mines. Pp. 24, 
10^ X 8. (Washington, D.C. : Superintendent of T')ocuments, Government 
Printing Office, 1942.) 

Quicksilver Deposits in San Luis Obisi)o County and South-western 
Monterey County, California. By E. B. Eckel, R. G. Yates and A. E. Granger. 
Gaol. Suro. Bull. No. 922-jR, U.S. Dap. Interior. Pp. 65, 9x6, and maps. 
(Washington, D.C. : Superintendent of Documents, Government Printing 
Office, 1941.) Price 75 cents. 

Some Quicksilver Prospects in Adjacent Parts of Nevada, California and 
Oregon. By C. P. Ross. Gaol. Surv. Bull. No. 931-R, U.S. Dep. Interior. 
Pp. 14, 9x6. (Washington, D.C.: Superintendent of Documents, Govern¬ 
ment Printing Office, 1941.) Price 25 cents. 


Nickel 


The Geology and Paragenesis of the Nickel Ores of the Cuniptau Mine, 
Goward Nipissing District, Ontario. By B. T. Sandefur. Econ. Gaol., 1942, 
87 , 173-187. 

Nickel from Cuba. By W. L. Batt. For. Comm. Weekly, May 30, 1942, 


7 , 4-5. 37-38. 

Nickel-Gold Deposit near Mount Vernon, Skagit County, Washington. 
By S. W. Hobbs and W. T. Pecora. Gaol. Surv. Bull. No. 93I-D, U.S. Dap, 
Interior. Pp. 21, 9 x 6, and maps. (Washington, D.C,: Superintendent 
of Documents, Government Printing Ojffice, 1941.) I?rice 15 cents. 


Flatmum 

Platinum: Valuable Metal once used to Debase Currency. By L. 
Sanderson. Canad. Min. J., 1941, 62 ,620-622. An account of the discovery, 
occurrence and properties of the metal. 

The Goodnews Platinum Deposits, Alaska. By J. B. Mertie, Jun. Gaol. 
Surv. Bull. No. 918, U.S. Dep. Interior. Pp. 97, 9x6, and maps. (Wash¬ 
ington, D.C.: Superintendent of Documents, Government Printing Office, 
1940.) Price 50 cents. 

Colombia—Important Gold and Platinum Producer. By A. Meyer. 
Min. and Maiall., 1942, 23 , 383-386, 


Radium 

Canadian Radium and Uranium: Co-ordination of Production and 
Marketing Policies. By G. A. LaBine. Canad. Min. J., 1941, 62 , 622-623. 

Tin 

The Tin Position To-day: Wartime Demand and South Africans Place 
in World Production. By W. E. Sinclair. S. Afr. Min. Engng. J., 1942, 
53 , Part i, 197, 199, 201, 203. 

The Tin Mining Industry of the Belgian Congo. Tin, May, 1942, pp. 3-4. 

Tungsten 

Canada has Tungsten Producer in North-west Territories. By C, Bruder. 
Engng. Min. J., 1942, 143 , No. 5, 47-49. A description of the timgsten 
mining operations of the Slave Lake Gold Mines, Ltd. 



BIBLIOGRAPHY—MINERAL RESOURCES 


247 


Tungsten Resources of the Blue Wing District, Lemhi County, Idaho. 
By E. Callaghan and D. M. Lemmon. GaoL Suru. Bull. No. U.S. 

J)ep, Interior. Pp. 21, <j x 0. (Washington, D.C. : Superintendent of 
Documents, Government Printing Office, T941.) JMce 30 cents. 

Desenvolvimcnlo da Tccnica para a Dctei*mmaQao do Volframio em sens 
Minerios. By A. do T-anno Canti^ao. Puhl. No. 72, Inst. Nac. Tecnologia. 
Pp. 9, 9 X bj. (Rio de Janeiro : Mmisterio do Trabalho, Indfistria e 
Com 6 rcio, 1941^-) 


Vanadium 

Progress Reports—Metallurgical Division. 55. Dry Differential Tests 
of Camotite Ores. By S M. Shelton and A. L. Engel. Rep. Invest. No. 
3636, U.S. Bur. Mines>. J’p. 32, 10 J x 8. (Washington, D.C.: Superin¬ 
tendent of Documents, Government Printing Office, 1942.) 

NON-METALS 

Abrasives 

On the Occurrence of Pumice on the East Coast of Ceylon. By D. N. 
Wadia. SpoUa Zeylanica, T941, 28 , Part i, 21-22. 


Asbestos 

The Asbestos Industry in Canada, 1940. Min. Metall. Ckem. Br., Dorn. 
Bur. Stats. Pp. 13, ii X 8^. (Ottawa: Department of Trade and Com¬ 
merce, 1942.) Price 25 cents. Including: i. The Asbestos Mining Industry. 
2. The Asbestos Products Industry. 


Barium Minerals 

Witherite. By E, W. Muddiman. J. Oil Col. Chem. Assoc., 1942, 
25 , No. 265, 127-T40. 

Barytes at Pembroke, Hants County, Nova Scotia, By C. O. Campbell. 
Canad. Min. Metall. Bull., 1942, No. 362, 299-310. 


, Building Materials 

The Natural History of Gravel. By H. B. Milner. Cement, Lime and 
Grav., 1942, 16 , 90-too. Part XII. Gravel at Rest (continued.) 

The Natural History of Gravel. By H. B. Milner. Cement, Lime and 
Grav., 1942, 16 , 105-108. I’art XIII. What is Gravel Made Of ? 

The Natural History of Gravel. By H. B. Milner. Cement, Lime and 
Grav., 1942, 17 , 15-20. J^art XIV. What is Gravel Made Of ? (continued.) 

Lightweight Aggregates for Concrete. By F. T. Moyer. Inform. Circ. 
^0. 7195, U.S. Bur. Mines. Pp, 26, toj x 8. (Washington, D.C. : Super¬ 
intendent of Documents, Government Jointing Of&ce, 1942.) 

Second Report of the Committee on the Brick Industry. Ministry of 
Works and Buildings. Pp. 28, 9J x 6, (London : H.M. Stationery Office, 
1942.) Price 6 d. 

The Cement Industry in Canada, 1940. Min. Metall. Chem. Br., Dom. 
Bur. StcUs. Pp. 19, II X 8J, (Ottawa: Department of Trade and Com¬ 
merce, 1942.) Price 25 cents. Including: i. The Cement Manufacturing 
Industry. 2. The Cement Products’Industry, 

The Stone Industry in Canada, 1940. Min. Metall, Chem. Br., Dom. 
Bur. Stats. Pp. 29, ii X 8J. (Ottawa; Department of Trade and Com¬ 
merce, 1942.) Price 50 cents. Including; i. The Stone Quarrying Industry. 
2. The Monumental and Ornamental Stone Industry, 
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Clay and Ceramics 

The Clay and Clay Products Industry in Canada, 1940. Min, Meiall. 
Chem. Br., Dom. Bur, Stats. Pp. 24, ii x (Ottawa: Department of 

Trade and Commerce, 1942.) Price 25 cents. Including: i. Products 
from Domestic Clays. 2. Products from Imported Clays. 

Burnt Clay or Surkhi as Pozzolana. By C. A. R. Khan and L. C. Verman. 
Bull. Indian Industr. Res. No. 24, Dep. Comm. India. Pp. 53, 10 x 7. 
(Delhi: Manager of Publications, 1941.) Price Rs. i-C-o, or 2s. 

Feldspal-thic Clay, Kaka, Nelson, New Zealand. By B. L. Taylor. N,Z. 
J. Sci. Techn., 1942, 28 , 33B-43B. 


Coal, etc. 

The Flowage of Coal. Iron Coal Tr. Rev., 1942, 145 , 185-186. Report 
on experiments on plasticity of coal under great pressures, carried out at the 
Ryojun College, Manchuria. 

Selection of Coals for Coke Making. By J. D. Davis. Rep. Invest. No. 
3601, U.S. Bur. Mines. Pp. 29, 10J x 8. (Washington, D.C : Superin¬ 
tendent of Documents, Government Printing Office, 1942.) 

Technical and Economic Study of Drying Lignite and Subbituminous 
Coal by the Fleissner Process. By L. C. Harrington, V. F. Parry and A. Koth. 
Tech. Pap. No. 633, U.S. Bur. Mines. Pp. 84, 9]^ X 6. (Washington, 
D.C.: Superintendent of Documents, Government Muting Of&ce, 1942.) 
Price 20 cents. 

Opencast Mining. By J. A. S. Ritson. Nature, 1942, 150 , 44-46. The 
possibilities of employing this method for coal-mining in Great Britain. 

The Geology of the Warwickshire Coalfield. By G. H. Mitchell, with 
Animal Palaeontology, by C. J. Stubblefield, and Plant Palaeontology, by R. 
Crookall. Wartime Pamphlet No. 25, Dep. Sci. Industr. Res, Pp. 40, 
I2i X 8. (London : Geological Survey and Museum, 1942.) Price is. lod. 

The Yorkshire, Nottinghamshire and Derbyshire Coalfield. Nottingham¬ 
shire and Derbyshire Area, The Top Hard Seam. Dep. Sci. Industr. Res., 
Fuel Res., Phys. Chem, Surv. Nat. Coal Res. No. 53. Pp. 194,' 9^ x 6, and 
map. (London : H.M. Stationery Office, 1942.) Mce 6s. 6 d. 

The Limestone Coal Group of the Glasgow District. By M. Maegregor. 
Wartime Pamphlet No. 24, Dep. Sci. Industr. Res. Pp. 22,13 X 8. (London : 
Geological Survey and Museum, 1942.) Price is. id. 

South Wales Coalfield. By D. Hicks. Min. J., 1942, 218 , 352-353, 
366-368. Abstract of a recent report of the Medical Research Council. 

Peat Moss in New Brunswick: its Commercial Possibilities. By P. 
Taylor. Canad. Min. J., 1942, 68, 357-360. 

Lower Level Operations in a Thick Steeply Pitching Seam at Cadomin 
Coal Mine, Cadomin, Alberta. By N. Melnyk. Canad. Min. Metall. Bull., 
1942, No. 360, 208-223. 

The German Coal Industry. By A. B. Rimer. Min. J., 1942, 217 ,251-252. 


Diamonds 

Diamond and Gem Stone Industrial Production. By P. Grodzinski. 
Pp. 256, 8^- X 5J. (London ; N.A.G. Press, Ltd., 1942.) Price 15s. 

Diamond Mining in South Africa. By W. E. Sinclair. Min. Mag., Land., 
i 9435 » 66, 251-256. 


Puller’s Earth 

As Argilas Descorantes e sua Ativaefio : Tecnologia, Anilises e Aplicaedes. 
By Y. E. Stourdz6. Puhl. No^jo, Inst, Nac. Tecnologia, Pp. 103, 9 X 6J. 
(Rio de Janeiro : Ministerlo do Trabalho, Indfistria e Com6rcio, 1941.) 
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Lime and Limestone 

Limestones of Scotland. Area III. East-Central Scotland. By D. 
Haldane and J. B. Simpson, with analyses by A. Muir and H. G. M. Hardie. 
Wafiifne Pamphlet No. 13, Dep. Sci. Industr. Res. Pp. 30,13 x 8. (London : 
Geological Survey and Museum, 19^2.) Price is. ^d. 

Chalk and Whiting. By O. Bowles, hijorm. Circ. No. 7197, U.S. Bur. 
Mines. Pp. 21, loj x 8. (Washington, D.C. ; Superintendent of Documents, 
Government Printing OfTice, 194^-) 

Nitrates 

Physiographic Setting o£ the Nitrate Deposits of Tarapacd, Chile : its 
Bearing on the Problem of Origin and Concentration. By J. L. l^ch. Econ. 
GeoL, 1942, 87 , 188-214. 


Petroleum, etc« 

Liquefiable Hydrocarbon Gases. Part i. Use as Motor Fuel. Industr. 
Chem. Chem. Mfr., 1942, 18 , 243-248. 

Liquefaction of Natural Gas for Public Supply. Engineer, 1942, 173 , 

432-435- 

Collecting and Examining Subsurface Samples of Petroleum. By P. 
Grandone and A. B. Cook. Tech. Pap. No. 629, U.S. Bur. Mines. Pp. 
68, 9j X 6. (Washington, D.C.: Superintendent of Documents, Government 
Printing Office, 1942.) Price 20 cents. 

Theoretical and Economic Significance of Geodynamic Prospecting. By 
S. J. Pirson. World Petrol.^ 1942, 18 , No. 4, 38-41. 

The Oil Shales of the Lothians—Structure. Area I. West Calder. By 
J. E. Richey. Appendix by W. Manson. Wartime Pamphlet No. 27, Dep. 
Sci, Industr. Res. Pp. 40, 13 X 8. (London: Geological Survey and 
Museum, 1942.) Price is. lod. 

India’s Oil Industry : Serious Effect of Loss of Burma Supplies. Petrol. 
Times, 1942, 46 , 3x9, 329- 

Lakes Entrance [Gippsland, Victoria] ofiiers Australia’s Only Immediate 
Hope of Oil. By B. O. Lisle. Petrol. Times, 1942, 46 , 252-256. 

The European Shale Oil Industry. Part II. Development and Present 
Production. Industr. Chem. Chem. Mfr., 1942, 18 , 148-150. 

Axis Launches Desperate Ofliensive at Allied Oil Sources. By W. Levy. 
World Petrol., 1942, 13 , No, 4, 29-34. 

Progress in Hungarian Crude Oil Exploitation. By E. A. Bell. Petrol. 
Turns, 1942, 46 , 257. 

Recent Developments in Roumania’s Oil Industries. By A. B. Rimer. 
Min. J., 1942, 217 , 300-30T. 

Biennial Report of Petroleum and Natural-Gas Division, fiscal years 
1940 and 1941, By R. A. Cattell, G. B, vShea and others. Rep. Invest. 3616, 
V.S. Bur. Mines. I^. 57, 10 J X 8. (Washington, D.C.: Superintendent 
of Documents, Government Printing Office, 1941.) 

The Oil and Gas Industry of Colorado. By C. F. Barb. Colo. Sch. Mines 
Quart., 1942, 87 , No. 2, 129 pp. 

Phosphates and Salt 

Report on the Administration of the Salt Department in Orissa during 
the year 1940-1941. Pp. 9, 13 X 8J. (Cuttack: Superintendent, Govern¬ 
ment Press, 1941.) Price As. 0-5-6. 

Phosphate Investigation in Florida, 1934 X935. By P. V. Roundy. 

Geol. Surv. Bull. No. 906-F, U.S. Dep. Interior. Pp. 78, 9X6, and maps. 
(Washington, D.C. : Superintendent of Documents, GkDvemment Printing 
Office, 1941.) Price 30 cents. 
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Pigments 

Iron Oxide Pigments—A Short Wartime Review, By A. Dooley. /. 
Oil CoL Chem. Assoc., 1942, 25 , 74“7S. 

Marketing Natural Mineral Pigments. By C. L. H^ness. Inform. Cm. 
No. 7198, U.S. Bur. Mines. Pp. 26, 10^ X 8. (Washington, D.C. ; Super¬ 
intendent of Documents, Government Printing Office, 1942.) 

Dry Colour Manufacture: Modem Trends and Basic Manufacturing 
Methods, By C, W, Reynolds, Canad. Chem. Proc. Industr., 1942, 26 , 
133 - 137 - 

Bitumens, Pitches and Bituminous Paints. By D. M. Wilson. /. Oil 
CoL Chem. Assoc., 1942, 25 , 86-97. 

Potash 

Mercado de Sales Pdtdsicas. By A. Marin. Bol. Min. Meial., Madrid, 
1942, No. II, pp. 2-7. 

Quartz 

Brazilian Quartz—a Strategic Mmeral. By P. F. Kerr. Mm. and MetalL, 
1942, 28 , 374 - 375 - 


Refractories 

Second Report on Refractory Materials. The Iron and Steel Institute 
Special Report No. 28. Pp. v -h 168, 8-| X 5 J. (London: Iron and Steel 
Institute, 1942.) Price 165. 


Silica Sand 

The Sand and Gravel Industry in Canada, 1940. Mm. Metall. Chem. 
Br., Dorn. Bur. Stats. Pp. 12, ii X 8J. (Ottawa: Department of Trade 
and Commerce, 1942.) Price 25 cents. 

Development of the Sand and Gravel Industry [in the U.S.A.] By S. F. 
Colby. Inform. Circ. No. 7203, U.S. Bur. Mines. Pp, 23, 10 J x 8. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) 

Marketing Silica (Quartz, Tripoli, Diatomite, etc.). By N. C. Jensen. 
Inform. Circ. No. 7202, U.S. Bur. Mines. Pp. 39, io| X 8. (Washington, 
D.C.: Superintendent of Documents, Government Printing Office, 1942.) 

Strontium 

Strontium Minerals. By C. L. Harness. Inform. Circ. No. 7200, U.S. 
Bur. Mines. Pp. 17, io| X 8. (Washington, D.C.: Superintendent of Docu¬ 
ments, GkDvemment Printing Office, 1942.) 

Water Power and Supply 

Water Power and its Application to the Production of Metals. By W. T. 
Halcrow. /, Inst. Metals, 1942, 68, 145-168. 

Industrial Waters of Canada: Report on Investigations, 1934 194 ®* 

By H, A, Leverin. Canada Dep. Mines Res., Bur. Mines Puhl. No. 807. 
Pp. 112, 9f X 6j|^. (Ottawa: King’s Printer, 1942.) Price 25 cents. 

Underground Water Reserves near Rockhampton, Queensland. By J. H. 
Reid. Queensland Gout. Min. J., 1942, 43 , 28-30. 



EXHIBITION GALLERIES, FILM LIBRARY 
AND CINEMA 


NOTES 

Exhibition Galleries.—^Although still closed to the general public, 
the Galleries arc visited by increasing numbers of organised parties 
who come by arrangement to see specific courts or groups of courts 
representing countries or subjects in which they are particularly 
interested. These parties are usually met and conducted by the 
Director or the official Guide Lecturer, and occasionally by members 
of the Collection’s Staff. The lecture demonstrations given in the 
Galleries are in most cases followed by a display of associated films 
in the Cinema, the films serving to recapitulate the lecturer’s remarks 
and to complete the mental picture. 

In recent issues of this Bulletin detailed lists of these organised 
parties have been given but in view of the need for conserving 
space the following summarised statement has been prepared: 
Compared with the first quarter of 1941 the number of organised 
parties who visited the Galleries in the corresponding period of 
1942 has more than doubled, the respective totals being 15 and 33 ; 
whilst during the second quarter the total has more than quadrupled 
being ii in 1941, and 45 in 1942. 

The parties fall into the following categories: (a) United 

Kingdom and Dominion Troops, of whom there were 5 'parties m 
the first quarter of 1942 and 10 in the second quarter, as against 
nil in 1941; (6) Indian Troops and Labour Trainees represented 
by 13 parties in the first quarter of 1942 and 10 in the second as 
against nil in 1941; (f) Colonial and Foreign evacuees, of whom 
there were 3 parties in the first and 3 in the second quarter of 1942, 
as against 14 and ii parties in the corresponding periods of iq^i, 
the falling oft being probably due to the absorption into industry 
of a number of evacuees; id) Learned and Empire Societies repre¬ 
sented by only one party in the first quarter of 1941 and none in 
the second, as against 6 in the first and 6 in the second quarter of 
1942 ; and [e) Schools and youth organisations, who in pace-time 
comprise the majority of our visitors, supplied 6 parties in the first 
quarter of 1942 and 16 in the second quarter as against nil in the 
corresponding period of 1941. 

These figures are encouraging as showing a sustained and 
increasing interest in the Exhibition Galleries, and what they stand 
for, despite the enforced closing of the doors to the general public 
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owing to circumstances of the war; they are also of good augury 
for the future when once again it will he possible to remove the 
existing regulations restricting visits only to organised parties. 

New Exhibits.—^The most important new acquisition is a miniature 
diorama of the Mawchi Mines which has been installed in the Burma 
Court. This diorama was constructed in the Imperial Institute 
Studio and is the work of Mr. Herbert H. Cawood ; funds to meet 
the cost had been generously donated by the Directors of Mawchi 
Mines Ltd., who also supplied an interesting range of tungsten 
ores and concentrates from the mines and a plan of the worlangs 
to associate with the diorama. 

The descriptive label for the diorama reads as follows : 

The Mawchi Mines 

" The Mawchi Mines are situated in Karenni State at the southern 
end of the Southern Shan States and about 65 miles east of Toungoo. 

“ The lodes lie in the upper, portion of the long ridge seen in the 
background of the diorama. The strike of the ridge is east and 
west, and that of the lodes is approximately at right angles to it. 

“ The ore as mined is sent down by means of an aerial ropeway 
to the treatment plant shown in the foreground. The latter is 
about 2,200 ft., and the highest point m the ridge about 5,000 ft. 
above sea-level. 

" The miners’ quarters ■ are situated on the ridge. The general 
manager’s bungalow, and most of the staff bungalows, are on the 
conical hiH, the road up which can be seen to the left; the hospital 
and some other European quarters stand about one-third of the 
way up the conical hiU. In the mill camp seen in the middle 
distance are situated bungalows for Europeans and workers em¬ 
ployed on the treatment plant, the assay office, the power plant, etc. 

“ The stream which flows below the treatment plant to Kemapyn 
on the Salween river is called the Kemapyn Chaung. The ' Mine 
Chaung ’ empties its waters into the Kemapyn Chaung to the left 
of the treatment plant just below the dam in which water is con¬ 
served for the hydro-electric plant.” 

To the Cyprus Court has been added a story exhibit illustrating 
the Colony’s principal mineral, cupriferous pyrite. Under the title 
“ C3^rus Pyrites— z. Source of Sulphuric Add ” it traces the pro¬ 
duction of this mineral, and the many stages through which it 
passes in pelding sulphuric acid, the world’s princip^ industrial 
chemical, and also .the manner in which its copper and iron con¬ 
stituents are liberated. 

C^tral Kim library.—The number of films in the Library and 
the circulation of the films continue to increase. In the six months 
February to July 1942, 46,300 films were despatched. Negatives 
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of a number of films not at present in the Library were received in 
July from Australia and New Zealand and part of a further grant 
received through the generosity of the Imperial Relations Trustees 
will be spent in printing copies of these films for circulation. Further 
new films about Canada and India are also being added to the 
Library. At the same time further copies are being printed of 
films about the Empire already in the Library. About six new 
Ministry of Information films are being added to the Library every 
month. 

Empire Lantern Slide Library.—^The circulation of lantern slides 
of the Empire, to schools, women’s institutes, societies and army 
educational authorities during the period February to July 1942, 
totalled 22,400. The details are shown in the following table ; 


February. 

Mardi. 

Apnl. 

May. 

June. 

July. 

United Kingdom 

200 

100 

100 

50 

100 

100 

Australia .... 

550 

350 

550 

‘ 200 

400 

200 

Canada .... 

800 

650 

500 

300 

200 

50 

New Zealand 

300 

200 

— 

150 

250 

50 

South Africa 

100 

200 

200 


150 

too 

India .... 

550 

550 

350 

450 

250 

200 

Burma .... 

400 

450 

200 

350 

200 

— 

Territories of the Colonial 
Empire 

2,000 

2,300 

1,050 

850 

1.450 

1,200 

Products of the Colonial Empire 

100 

50 

200 

200 

200 

— 

General Tours . 

650 

200 

50 

X50 

200 

50 

History of the Empire 

150 

50 

100 

150 

— 



5f8oo 

5,100 


2,850 

3.400 

1.950 


Five new Picture Talks have been printed during this period of 
six months. Two of them were written by Mr. Toye Vise and 
presented to the Institute by the Empire Tea Bureau. 

“ The Tea Gardens of India ” gives a very brief and general 
survey of India and then tells the story of the establishment of the 
tea industry and its development during the past century. The 
lay-out of the tea plantations, the conditions of labour and the care 
which is .taken of the health and welfare of the workers are iHu^ 
trated, and finally we see the processes by which the green leaf is 
turned into the tea we know. 

“ Tea ITiroughout the Empire ” opens with the history of tea 
as an article of trade and commerce, its introduction to this country, 
its great popularity and the increase in consumption as pric^ 
decreased. Production in Ceylon, East Africa, Natal and India is 
described, and the preparation of tea for export. 

“ India’s Winter or ‘ Kharif ’ Crops,” by Mr. R. D. Anstead, 
C.I.E., M.A., illustrates the cultivation of wheat, groundnuts and 
sxmn hemp. 

“ The Nilgiris and Malabar Coast ” is a Picture Talk written 
round a set of Dufay Color photographs presented to the Institute 
by Mr. S. Jepson. The story is mainly of the peoples, temples and 
palaces of Southern India. 
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"The British West African Colonies,” written by Mr. L. H. 
Saunders, who also presented many of the photographs, is a general 
talk on the peoples and customs of West Africa. Illustrations of 
Freetown, Accra and Kano City are followed by pictures of African 
soldiers, police, women, girls and children. We see how the women 
plait palm leaves, carry the rice harvest and pound the grain, 
while the men and boys build huts, climb pahn trees and scare 
birds from the com fields. Bee-keeping, metal working, weaving 
and dyeing doth, the making of ropes, fishing nets, and dug-out 
canoes are described and the talk ends with pictures of flowers and 
flowering shrubs of West Africa. 


Imperial Institute Stories of Empire Products.—The second series 
of six posters and descriptive leaflets dealing with some typical 
colonial foodstuffs and raw materials to which reference was made 
in this Bulletin, 1942, 40 , 96, has been completed with the pub¬ 
lication of Nos. X, XI and XII. 

As in the case of the earlier issues the leaflets contain small-size 
reproductions of the posters and give notes, primarily intended for 
the use of teachers, explaining the various vignettes in the picture 
stories. 

No. X treats of " British Guiana Rice—^the sugar-growers' daily 
bread,” and gives a short account of the introduction of rice to 
British Guiana by the Dutch early in the eighteenth centmy and 
the development of the industry following the influx of East Indians 
for working the sugar estates. The methods of cultivation, harvest¬ 
ing, threslflng, par-boiling and milling are then briefly described. 
The finished product, mainly consumed by the local In^an popula¬ 
tion in British Guiana, is distributed in the world’s market as 
" Demarara Rice.” 

The subject of No. XI is " Kenya Coffee—^the bean that cheers.” 
This story starts with a description of a drawing of flowering and 
fruiting sprays of the coffee plant, and a dissection of a coffee 
cherry showing the beans in their wrappings of silver-skin and 
parchment. Then follow descriptions of the processes of picking, 
pulping, fermenting, washing and drying, hulling or peeling, and 
the grading and hand-picking of the beans; finally the roasting 
and grinding of the beans for the preparation of " morning coffee.” 

No. XII describes the contribution of Nigeria to the world's 
supply of hides and skins, the produce of livestock, mainly domestic 
cattle, goats and sheep, owned by nomadic pastoral tribes and 
peasant farmers. The local treatment of the hides and skins 
^eyious to baling and export is described; also the operations pre¬ 
liminary to tanning, and the tanning processes to produce finished 
leather that reaches the consumer in tiie form of boots and shoes, 
ba^, gloves, clothing, saddlery and harness and a host of other 
articles of everyday use. 
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Empire Lectures to Schools.—^Thc end of the summer holidays 
is an appropriate time at which to review the progress of the Imperial 
Institute Scheme for Empire Lectures to Schools. 

Since the scheme was resumed in September 1941, many more 
schools aU over the country have taken advantage of this service, 
and lecturers have been very busy meeting the many requests 
which have been received. The number of lectures given during 
the period September 1941 to August 1942 reached 768, an average 
of 64 per month. Of the subjects selected by the Heads of schook, 
299 related to the Dominions, 135 to India, 232 to the Colonies and 
102 to general Empire subjects. The aggregate audiences totalled 
126,098, made up as follows : 


Northern counties . . . 40,627 

Western counties . . . 10,060 

Midland counties . . 39,085 

Southern counties . . . 36,326 


It is confidently expected that these figures will be appreciably 
increased now that many of the schools are regarding the Imperial 
Institute lectures as an integral part of their study of the British 
Empire. 

It is gratifying to be able to record this progress; but even 
more interesting than statistical results are the following points 
which have been noticed in connection with the scheme. In the first 
place, although May, June, July and August are months which are 
affected by holidays and examinations, the number of requests for 
lectures continued to increase during these particular months of 
1942. Again, many schools, after their first lecture, tend to ask 
that the same lecturer should be sent to them again to develop 
fresh aspects of a particular subject. Further, the lecturers, with 
whom we keep in close touch, report that the questions which the 
children put after the lectures indicate the keenness with which 
the children have followed their talks. These and other reports 
give us confidence that the scheme holds the vital elements of 
steady and continuous gro’wth. 

In order that remote or out-of-the-way schools should receive 
the benefit of visits from lecturers, tours in certain regions have 
been arranged: the modus operandi is as foEows : A region from 
which only a few applications for lectures had been received is 
selected ; lecturers are approached and invited to hold themselves 
in readiness for a tour of say a week or ten days; masters and 
mistresses are then notified that lecturers are prepared to visit 
their schools and to talk on various parts of the Empire during a 
given period. Had such tours not been arranged, it is con^ivable 
that many of the schools would not have been in a position to 
participate in the lecture scheme. As it is, these tour lectures have 
proved most successful and have been much appreciated by teachers 
and schools alike. It is a practical instance of our defiiute policy 
to " bring the mountain to Mahomet.” 
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For the schools nearer London, i.e. in the Home Counties, 
arrangements are made whereby lecturers attend certain schools 
for, say, three succeeding weeks to talk about selected parts of the 
Empire. On the fourth week, at the conclusion of the lectures, 
the school party visits the Exhibition Galleries of the Institute, 
where products and photographs are explained and a display of 
filrng is given in the Cinema. By this means it is not difficult to 
instil into the minds of the scholars a comprehensive knowledge of 
the British Empire ; and to those who consider the part which our 
Empire will play in the post-war world, the promotion of this 
knowledge in the yovmger people becomes quite clearly a matter of 
great significance. Thus these lectures to schools throughout the 
country should not only constitute an important Empire Service 
but should also directly influence the younger generation in the 
thoughts which shape international affairs. 

Colonial Visitors.—^The following is a list of officers on leave 
from the Colonial Empire who have visited the Institute during the 
period February-July 1942. 

February 

H. E. Chudleigh, Labour Adviser, Palestine. 

H. C. King, Assistant Conservator of Forests, Mauritius. 

J. B. G. Savory, Agricultural OfiBteer, Nigeria. 

« March 

M. T. Horwood, Assistant Conservator of Forests, Gold Coast. 

Captain P. F. Masterton-Smith, M.C., District Ofiicer, Nigeria. 

April 

W. M. Bissell, Labour Adviser, British Guiana. 

E. H. M. CouNSELL, District Officer, Nigeria. 

J, D. Gillespie, Agricultural Superintendent, Sierra Leone. 

The Hon. J, H. B. Nihill, K.C., Puisne Justice, Supreme Court, Ceylon. 

G. D. Proctor, Senior Inspector of Factories, Trinidad. 

C. V. Williams, District Officer, Nigeria. 

May 

Edgar Parry, Labour Adviser, Sierra Leone. 

J. W, A. Thorburn, Senior Education Officer, Nigeria. 

June 

D. W. H. Baker; Agricultural Officer, Nigeria. 

Dr. F. C. Benham, Economic Adviser to Comptroller for Development and Welfare, 
West Indies. 

Professor G. H. Luce, University College, Rangoon, Burma Educational Service. 
J. C. K. Marshall*, Senior Assistant Conservator of Forests, Federated Malay 
States. 

Miss A. M. McMath, Lady Education Officer, Sierra Leone. 

R. F. A. L. Reed, Agricultural Officer, Nigeria. 

Captain N. A. C. Weir, District Commissioner, Sierra Leone. 

July 

A. J. ^VERiDGE, District Commissioner, Gold Coast. 

Captain L. Nicholls, M.C., Deputy Chief Conservator of Forests. Nigeria. 

All Domimon and Colonial Officers, as well as private residents 
overseas, who may be visiting London, are cordially invited to come 
to the Institute to see the Exhibition Galleries and to discuss 
scientific and technical problems in which they may be interested. 
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PLANT AND ANIMAL PRODUCTS 


NIGERIAN CASSAVA STARCH 

By J. R. Furlong, Ph.D., A.LC., 

Vice-Principal, Plant and Animal Products Department, 
Imperial Institute 

Prior to this war the world’s trade in cassava starch, or tapioca 
flour as it is usually called in commerce, had reached large propor¬ 
tions. In 1939 the total value of the product entering commerce 
was in the neighbourhood of £900,000, of which about 95 per cent, 
came from the Netherlands East Indies. The restriction of shipping 
facilities as a consequence of enemy action led to short supplies of 
Java cassava products, and the events in the Far East which closed 
this area of production to the Allied Nations made the position stiU 
more acute. The material is of war importance, being required for 
the manufacture of dextrine and adhesives and for other industrial 
uses, and the development of sources of supply near home became 
imperative. 

In Nigeria Manihot utilissima, whose roots 3deld cassava starch, 
is widely grown as a local foodstuff, the roots being grated and 
dried to form the product known as “ garri." A crude starch has 
also been prepared in some parts for local consumption. For some 
years past the possibility of producing cassava starch of good quality 
for export has been studied by the Nigerian Department of Agri¬ 
culture, and since the close of 1940 the Imperial Institute has 
collaborated in this work, giving advice on methods of evaluating 
the starch and examining and reporting on samples prepared by 
the Department. An account of the part played by the Institute 
in this investigation is given in the following pages. This consists 
of reports on two batches of starches submitted for examination 
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and a discussion on the basis for judging the commercial quality of 
cassava starch. Mr. K. T. Hartley, Senior Agricultural Chemist, 
Nigeria, who was responsible for the work in Nigeria, has very 
kindly written a statement on the method of preparing the starch 
worked out and adopted there, and this is printed as an Appendix 
to this article. 

The outcome of this work is that Nigeria can now supply the 
United Kingdom factories with high quality starch. It has so far 
not been possible to provide the equipment necessary to produce 
the finely divided product which the market previously knew, but 
for the present fine-grinding can be accomplished in the United 
Kingdom for purposes for which finely divided starch is essential. 

Before this war the Netherlands East Indies shipped as much as 
15,000 tons of cassava starch to the United Kingdom in a single 
year. It is thus seen that the present affords a good opportunity of 
introducing to this market the Empire-produced starch and of 
developing the production of the latter on careful lines so that the 
market secured during war conditions may be retained when 
competition is renewed in the post-war period. 

It is not anticipated that Nigeria will be able to supply all the 
home needs for many years to come, but the success of the initial 
experiments in that coimtry wUl it is hoped encourage other Empire 
countries where cassava is grown to take up the manufacture of 
the starch. 


I. Evaluation of Cassava Starch prepared in Nigeria 

In this section is given a description of the samples of cassava 
starch prepared in Nigeria and the results of their examination at 
the Imperial Institute. 

Report on First Batch of Samples 

These samples, six in number, represented different varieties of 
cassava grown by the Agricultural Department. The starch was 
prepared under departmental supervision by one African woman, 
and they were intended to be the beginning of an investigation to 
determine whether different varieties of cassava yielded var3dng 
types or qualities of starch. It was doubted whether the process of 
preparation was sufficiently standardised at this stage to yield 
strictly comparable results. 


Description 

The samples, weighing from 5 to 10 oz. each, consisted of starch 
in powder form, and were as foUows : 

No. 13 (C 997 B). Very good colour. 

No, 14 {CH 28). Very good colour. 
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No. 15 {Ogunjobi I). Poor colour. 

No. 16 (Ogunjobi 11 ). Very good colour. 

No. 17 (CH 50). Good colour. 

No. 18 (CH 128). Very good colour. 

In all samples the material consisted of fine and granular powder 
and lumps, being in this respect very faulty, since good quality 
starch should be an even fine powder. Nos. 14 and 16 were the 
most friable, while the lumps in No. 15 were the hardest and most 
difficult to reduce to powder. 


Chemical Examination* 


Sample No. 

Moisture. 

I^roteiu. 

Crude Fibre. 

A^. 


Per cent. 

Per cent. 

Per cent. 

Percent, 

13 

12-2 

0-22 

0-05 

0*20 

14 

12-2 

0 ‘II 

005 

0 06 

15 

12 2 

0*33 

0-15 

o>24 

16 

12-2 

0*15 

005 

0*i6 

17 

12*4 j 

o*i8 

0*10 

o-i8 

18 

12*3 

0-15 

0-13 

0*20 


• The analytical work on the samples examined at the Imperial Institute was 
earned out by Mr. F, Major and Mr. H. E. Coomber. 


The analytical figures show No. 14 to be the cleanest and best 
washed sample, followed by No. 16. Nos. 13,17 and 18 are alike in 
this respect, while No. 15 is inferior to the others. 


Commercial Valuation 

(1) The starches were submitted to a firm of brokers who, 
judging the quality by appearance, placed the samples in the 
following order of market v^ue : Nos. 13,14,16 and 18 are the best, 
and are of equal value, followed by No. 17, while No. 15 is the least 
satisfactory. 

The firm stated that all the samples would be saleable in the 
present condition, but owing to the lumpy nature the price would 
be below that of the same starch in the form of a fine powder free 
from lumpiness. 

(2) The samples were submitted to a firm of dextrine and 
adhesive manufacturers for dextrinisation trials. 

In these tri al s the starches were converted into dextrine under 
conditions comparable with commercial production. The firm 
reported as follows: 

"The samples have aU been dextrinated under identical con¬ 
ditions and the order of merit is as follows: 

14, 16, 17, 18, 13 and 15. 
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" The first two, 14 and 16, make excellent dextrine and should 
be described as ' superfine,’ 17 is of medium quality, 18 and 13 are 
inferior and 15 is bad. It is not clear whether the inferiority of 
15 is due to the variety of the root from which it is made, or from 
the use of too much heat in drying the starch after washing, and 
it rather looks as if drying was the cause of the trouble. If the 
temperature exceeds 130“ F. in the drying before all the moisture 
is extracted the starch becomes what, for want of a better term, 
may be described as 'vitrified.' In other words it is just as 
insoluble as bread and is useless from the dextrine maker’s point 
of view. 

“ All the samples submitted were granular and are not suitable 
for dextrinising in that condition. The starch iisually supplied to 
dextrine makers is in the form of a fine powder and the starch from 
which these samples are taken would either have to be ground and 
dressed before dispatch from the source or after delivery. It would 
be very much preferable that this process should be carried out at 
the source where labour is cheaper and the starch delivered ready 
for use.” 

The firm also stated that although samples Nos. 18 and 13 had 
been described as inferior, all the samples except No. 15 would, 
if properly grormd to a fine condition, be saleable for dextrine 
making. No. 15 even when groimd would be unsuitable. 

Remarks 

The object of the investigation was to ascertain whether the 
different local varieties of cassava root yielded starches of var3nng 
quality. For such determination the starches should be prepared 
under identical conditions. The Agricultural Chemist, in his letter 
of advice, doubted whether the method of preparation employed 
had been sufficiently uniform throughout. 

The chemical anal37sis showed that with regard to purity of the 
starch the preparation had varied. The differences were not large, 
but sufficient to show that Sample No. 14 had been very well washed, 
while No. 15 was the least satisfactory in this respect. The varying 
colour and appearance of the samples also indicated that the 
thoroughness of the preparation had varied. 

The dextrinisation tests showed very clearly differences in 
quality from the dextrine maker’s point of view; in this coimection 
another factor in the preparation of the starch is concerned, naniely 
the method of drying after the washing has been completed. It is 
believed in the trade that too-rapid drying causes a condition 
known as “ vitrification ” which prevents the dextrinisation of 
the starch to a more or less degree. This condition is not dis¬ 
closed by the general appearance or anal37sis, but by actual 
dextrinisation test. 

It will therefore be seen that since there is evidence of variation 
in preparation of the starches examined the differences recorded 
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above in the quality of the samples must not be interpreted 
as due to the variety of the root from which the starches were 
derived. 

Nevertheless, the investigation has clearly shown that the 
varieties from which Samples Nos 14 and 16 were prepared 
may be regarded as highly satisfactory. These two starches 
returned the best analytical figures and gave the best dextiinisa- 
tion results. 

It seems hardly likely that the slightly inferior analytical figures 
given by Nos. 13 and 18, indicating slightly less thorough washing, 
can explain their inferior dextrinising power, and it is probable 
that the drying of the starch is at fault. On the other hand, however, 
the sample which by analytical figures and appearance had quite 
obviously received the poorest washing treatment. Sample No. 15, 
gave a distinctly bad result under dextrinisation. In this case, 
however, poor washing may have been accompanied by faulty 
(hying. 

It would be of great interest to prepare improved samples from 
the roots which gelded Sample No. 15, and ^o Nos. 18 and 13, 
and to re-determinc their value for dextrinisation. It is possible 
that imder satisfactory preparation the variety which jielded No. 
15 may give a starch equal in quality to No. 14. (This proved to 
be the case for No. 15 and also for Nos. 18 and 13—^see report on 
the second batch of samples.) ' 

All the present samples suffered from the defect of liunpiness, 
which must be remedied if the starch is to compete with the top 
grade material. The great demand for starch at the present time 
is for dextrine making, and for this purpose the highest grade is 
required, which must be an even fine powder free from lumps. For 
some other purposes, such as certain t3q)es of adhesives and textile 
dressings, the makers will accept lumpy starch at a correspondingly 
lower price, but to be a first-class all-purpose starch fineness of the 
powder is essential. 

Report on Second Batch of Samples 

This batch consisted of 15 samples of starch prepared under the 
dose supervision of the Agricultural Chemist at the Government 
Farm, Agege, by a further developed process. They represented 
ten varieties of cassava, induding further preparations of five of the 
six varieties which formed the first batch of samples. The washing 
of one variety, C997B, considered as probably the best local variety, 
Jiad been vatie<i to give five samples representing degrees of 
thoroughness in washing. 

It was desired to submit the samples to dextrinisation tests in 
order to determine differences in quality due to variety and to 
observe the effect on quality of the amount of washing. 

The description and analyses of the samples furnished by the 
Agricultural Chemist are given in the following table: 
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No. 

Variety. 

Number of 
Washmgs. 

Moisture, 
per cent., 
expressed on 
moist 
starch. 

Ash, 

per cent., 
expressed on 
moisture-free 
starch. 

Protein, 
per cent., 
expressed cm 
moisturo-free 
starch. 

51 

C 50 

6 

t6-9 

0*048 

0*029 

52 

C860E 

6 

i6-5 

0*075 

0*036 

53 

C975 A 

6 

14*7 

0*107 

0*036 

54 

C 1146 B 

6 


0*035 

0*029 

55 

CH 28 

6 

i8*6 

0*065 

0*025 

56 

CH 50 

6 

17-4 

0*045 

0*044 

57 

CH 128 

6 

15*6 

0*062 

0*090 

58 

Ogunjobi I 

6 

i8-8 

0*091 

0 *III 

59 

Ogunjobi III 

6 

187 

0*091 

0*102 

60 

C 997 B 

I {2iid batch) 

15-9 

0*124 

0*112 

61 


2 ( f» If ) 

15-8 

0*131 

o*iii 

62 

*1 

3 (ist „ ) 

i8*2 

0*137 

0*116 

63 

II 

6(.. I. ) 

i6-3 

0*072 

0*079 

64 


6 (2]id „ ) 

15 -^ 

0*104 

0*064 

65 

Recovered starch 


15-3 

0*116 

0*083 


RestiUs of Examination 

Appearance .—^AU the 15 samples had a good white colour. No. 
59 was rather creamy white and the darkest of the set. Nos. 58 
and 60 (one washing) were better than No. 59, but a trifle below 
the others. 

Nos. 51 and 53 were of fine texture, while all the others were 
more or less lumpy. 

No. 51 was the most attractive in appearance, while No. 59 the 
least. 

Dextrinisation .—^Each sample, after being finely ground, was 
subjected to the dextrinisation test (see p. 267), with the following 
results. 

All the 15 samples readily dextrinised, 3delding dextrines that 
varied in colour from cream to buff. They were soluble in cold 
water, except for a slight turbidity, and were free from starch. 

No distinction could be made between the samples in respect of 
dextrinising property as all were satisfactory, and the differences 
were of minor importance. 

Trade Test .—^The samples were submitted to a firm of dextrine 
makers, who ground the starches and carried out dextrinisation 
tests, their report being as follows : 

“ The 15 samples of Nigerian Cassava starches have been care¬ 
fully examined here, and they appear, without exception, to be of 
excellent quality. Nos. 60 (one washing) and 61 (two washings) 
are quite up to the average. 

“ Starch of this quality could, in our opinion, be used practically 
for any purpose for which tapioca starch is suitable. 

" It w^, of course, necessary to grind the samples, and it would 
be better if that could be done at the source, but this does not offer 
an insuperable difficulty.” 
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Remarks 

1. General. —AU the samples are of good quality apart from 
lumpiness, and have good dextrinising properties. It is not possible 
to ^erentiate between the varieties on this basis, as they are 
practically equal. 

The 15 starches had aU been well washed and dried and represent 
highly satisfactory starch. It is realised that they were prepared 
by the Agricultural Chemist and that native production may not 
readily reach such a standard. The method of preparation, judging 
from the results, is successful, and it is to be hoped that the tech¬ 
nique can be taught to native producers. One point may be stressed, 
and that is that overheating in the process of (hying the starch is 
fatal to dextrinisation, although lumpiness and some specks may be 
accepted. It is therefore reassuring to observe that the method of 
drying is well understood at Agege since the 15 samples prepared 
there were all properly dried. 

It is to be noted that in this batch the varieties Ogunjobi I, 
CH 128 and C 997B have 3nelded starch of excellent quality. 
These varieties in the first batch of samples were inferior through 
faulty preparation. 

2. Fineness .—^The best grades of cassava starch, particularly 
Java tapioca, have always been marketed in very finely-pulverised 
form, and fineness of grinding is necessary for dextrine making as 
well as for other purposes. Since the material has been available 
in this condition many dextrine makers and other users of cassava 
starch are not equipped with plant for fine grinding, and hence to 
these firms lumpy starch would be unacceptable. 

However, there are large users who are in a position to grind 
the starch before use, and in addition there are millers and other 
grinding firms that could handle lumpy starch and prepare it in a 
fine state for users without grinding mills. This, of course, entails 
expense which would be reflected in the price, but such a considera¬ 
tion is of insignificance in the present circumstances. 

In view of the urgent demand for supplies a large firm of dextrine 
makers, who have facilities for grinding and dressing lumpy starch, 
expressed themselves as willing to accept granular material from 
Nigeria as there was a lack of suitable pifiveiising equipment in 
that country and great difficulties in the way of installation at the 
present time. It is assumed that the lumpy material which would 
be exported would be approximately similar to the lumpy samples 
of the above report. 


Although dextrine makers might agree to accept gi^ular 
cassava starch from Nigeria, the decision rested with the Ministry 
of Food, since all the imported starch under present emergency 
conditions is bought by them and allocated to the users, the standard 
of quality on which the starch is purcihased being, inter alia, fineness 
of grinding. 
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The Ministry (Starch Division) was therefore approached and 
attention drawn to the possibility of Nigeria supplying this country 
with inrTfiflsing quantities of cassava starch of high purity if a finely 
divided condition was not demanded. In May 1942 the Ministry 
announced that they were prepared to waive the regulation calling 
for smooth starch, provided that in other respects the starch con¬ 
formed to the present specification. The Ministry were greatly 
interested in the samples of starch prepared at Agege, and wished to 
encourage the production of commercial quantities of similar quality 
by the Africans. 

The road is therefore cleared for the development of cassava 
starch production in Nigeria, and a market assured for a product 
of such quality as is within the range of the present local capabilities. 
This product can be of high purity, as shown by the above samples, 
but it lacks the fineness of division required in first-grade starch. 
This shortcoming, however, can be overcome under the present 
emergency by canying out the grinding in this country, but when 
the conditions of a competitive market are restored it will be neces¬ 
sary for Nigeria to consider the installation of the requisite pulver¬ 
ising equipment, action which is not possible at the present time, 

n. Basis of Quality of Cassava Starch 

In ordinary commercial practice cassava starch is not sold on 
chenoical analysis, but according to sample. The trade speaks of 
various grades such as Superfine, Fine, Medimn and Common, but 
there is no precise specification in use for these grades and they 
must be regarded simply as qualities that are generally recognised 
by inspection and simple test, the three features concerned being 
colour, cleanliness and " squeak.” With the last-named is botmd 
up texture and fineness of division. When a new line of starch is 
offered the usual practice is for the consumer to take a few bags 
and apply the material to his particular purpose, dextrine making, 
adhesives, textiles, etc., and on the results to decide whether or 
not the brand of starch in question suits his requirements. Samples 
or trial bags so submitted are accepted as the standard of future 
deliveries. Brands of high-grade starch which have established a 
reputation for reliability are probably used without control 
testing. 

Some consumers apply specific laboratory tests to samples before 
bu3dng. For example, dextrine makers may carry out dextrinisation 
tests, or the determination of pH values, while adhesive makers and 
other industrial users may determine gelling power; viscosity is 
seldom determined., 

It has been very difficult to discover the degree of importance 
attached to acidity or pH value by the users of cassava starch. 
It was, however, repeatedly stated by consumers, merchants and 
brokers that for dextrine and adhesive manufacture cassava starch 
must have a low acidity though no uniform interpretation of this 
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requirement could be found. Each manufacturer knows his own 
requirements and follows his own standards. 

The features which constitute quality and the simple tests 
usually made by consumers are as follows : 

Colour .—^The colour must be a good white, and by practice the 
grade of colour is judged with fair constancy. 

Cleanliness .—^This moans freedom from coloured specks. 
“ Specky ” starch always remains as such, since dressing cannot 
remove fine specks. Larger particles of extraneous matter are not 
usually encountered. 

“ Squeak ."—Under the pressure of a knife, such as a large table 
knife, pressed through a small heap of the starch, a well-washed 
and finely divided sample emits a “ squeak,” whereas a less dean 
and more lumpy starch does not. This test was correlated at the 
Imperial Institute with the results of chemical analysis of a number 
of samples and found to be a reliable indication of purity. 

This test is of more significance than may at first be apparent. 
A weU-washed starch is a pure starch, and after dr3dng it is easily 
pulverised, readily yielding a fine powder. An impure starch is 
imperfectly washed and contains non-starchy matter, protein and 
fibre, and after drying does not pulverise so easily as a dean starch. 
The difference in condition of the partides is the cause of the differ¬ 
ence in behaviour when the sample is pressed. 

The analysis carried out at the Imperial Institute consisted of 
determinations of moisture, ash, protein and fibre by the usual 
methods and, in some cases, the dextrinisation test described later 
(p. 267). A study of the results yielded by this fuller analysis in 
correlation with the standard of quality assigned to the samples 
by dextrine makers enables quality to be interpreted in terms of 
analytical results. In the table (on p. 266) the results of examina¬ 
tion of the present samples from Nigeria, together with the figures 
for other samples of cassava starch examined at the Imperial 
Institute are given and the commerdal quality stated. 

Consideration of the table shows dearly the connection be¬ 
tween quality and anal3d:ical figures. On these figures the Imperial 
Institute has suggested maximiun limits, and t^ng all available 
evidence into consideration these limits appear to be a safe standard 
to adopt for the superfine grade. Examining the figures in detail 
it is seen that all the 15 samples of the Nigerian Second Batch fall 
within these Hmits, likewise Nos. 14 and 16, but No. 17, described 
as “ meditun ” quality, fails in respect of its protein content, while 
Nos. 13, 18 and 15 fail either in respect of protein or fibre. No. 18 
is an example of the value of determming fibre content, since although 
the ash and protein figures are passable the fibre content shows the 
starch to be inferior. The limit suggested for ash may be generous, 
but this figure is recommended as we have had a sample (No. 3) 
of superfine grade with low protein and fibre content but an ash 
figure of 0*24 per cent. Provided the protein and fibre figures are 
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satisfactory this seemingly liberal allowance of ash is not detri¬ 
mental. 


Cassava Starches 
(Percentages) 


Sample. 

Moisture. 

Ash. 

Protein. 

Fibre. 

Dextrine-makers report 
or remarks. 

Nigerian, ist Batch 





Superfine " 

14 (CH 28) 

12-2 

o-o6 

O-II 

0-05 

16 (Ogunjobi II) 

12-2 

o-i6 

0-15 

0-05 

" Superfine 

17 (CH 50) 

12*4 

o*i8 

o-i8 

O-IO 

Medium 

13 (c 997B) 

i8 (CH 128) 

12*2 

12*3 

0*20 

0*20 

0-22 

0-15 

0-05 

013 

“ Inferior 
'' Inferior ** 

15 (Ogunjobi I) . 

12*2 

0-24 

0*33 

0-15 

“ Bad, unsuitable for dex¬ 
trine making 

Nigerian, 2nd Batch 






Top-limit jSgures of the 





Excellent quality ** 

15 samples 

X 8.7 

0-137* 

o-ii6* 

— 

Range of all samples 

10*9 

0*03 

0*01 

0*0 

Minimum 

fair appearance exam- V 
ined at the 7. . J 

i6-2 

0*6 

0-6 

0-4 

Maximum 

Typical individual samples 






I. Sample of very low 





Not included in range 

quality . 

14*8 

0*94 

1-42 

0-3 





given above 

2. Low quality . 

12-0 

0-52 

0-31 

0-3 

Only fit for feeding stuffs 

3. First quali^ . 

12‘0 

0-24 

0-09 

0-05 

Superfine, i.e. highest 
grade 

ditto 

4. High class brand 

II-3 

0-04 

O-OI 

0*025 

Maximum limits for high¬ 


■i 




est grade . 


1 

0*15 

0-05 

Figures suggested by the 
I.I, 


* Oven-dry basis. 


With regard to moisture content the figures for the 15 samples 
of the Nigerian Second Batch are high, considerably higher than 
those for the earlier six samples. It is desirable to keep the moisture 
within the limit of 12-5 per cent, as suggested if the starch is to 
rank as a first-dass product. 

It will be seen that the high-class brand of cassava starch, which 
is a well-known superfine grade from Java, returned an exceptionally 
good analysis. Sample No. 16 gave anal3H;ical figures which were 
dearly inferior to those of that starch. Nevertheless the dextrine- 
maker pronounced No. 16 on appearance and by a dextrinisation 
test to be superfine grade. This dextrine-maker, in common with 
many others, in the ordinary way never sees an analysis of the 
starch he buys, judging on appearance or dextrinisation test only. 
Hence the figures for No. 16 can be accepted as satisfactory. The 
figures for No. 16, though below those of the high-dass brand 
starch, are of course greatly superior to those of a low-grade 
cassava stardi. 
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Although No. 16 has been put into the same grade as the high- 
class brand starch, it is conceivable that on a weU-supplied, com¬ 
petitive market, conditions which do riot exist to-day in the United 
Kingdom, the latter starch would be easier to sell than No. 16. 

To sum up, a cassava starch must be well washed and of low 
acidity, and if it is well washed it will have a good colour free from 
specks and it will easily pulverise to a finely divided powder. 
Simple inspection for these three points, colour, cleanliness and 
“ squeak,” gives with practice a good indication of quality. To be 
on surer ground an analysis for moisture, ash, protein and fibre 
may be made, and if the results are within the limits suggested in 
the above table, it is evidence that the sample belongs to the highest 
grade and will be suitable for those commercial purposes for which 
such starches are demanded. 

The investigations at the Imperial Institute have shown that 
starches of first grade analytic^ figures have invariably given 
excellent results on dextrinisation, but the theory of “ vitrification ” 
has been advanced to explain some cases of bad dextrinisation, an 
explanation which attributes the cause to a mainly physical con¬ 
dition of the starch, at any rate not to a lack of purity, and brought 
about by faulty drying. This theory has not been investigated, and 
until a decision concerning it has been obtained, it is advisable to 
cover the possibility of " vitrification ” by supplementing the above 
analysis with an occasional dextrinisation test, which is carried out 
at the Imperial Institute as described below. 

The anal3dical limits quoted are for the top grade of cassava 
starch. Lower grade starches having lower analytical figures are 
also readily saleable. No. 15 in the first batch of samples from 
Nigeria, although unsuitable for dextrine making, would be saleable 
for other purposes at a few shillings per cwt. less than the top grade. 

Dextrinisation Test employed in foregoing Investigation .—^To 
10 gms. of the cassava starch in a mortar add 0-2 cc. of dilute 
hydrochloric acid (3*4 per cent, w/w) and 0*2 cc. of dilute nitric 
acid (3-0 per cent, w/w), and rub with the pestle until thoroughly 
mixed. Transfer the mixture to a beaker and allow it to mature 
overnight, uncovered, in the open laboratory. Then spread the 
mixture in a thin layer on filter paper, and dry it in an oven at 35® 
C. ± 3® for 3 hours. Transfer the paper and mixture to an oven 
at 155® C. ± 5°, and roast for i hour. If the dextrinisation has 
been successful there shoiild be a distinct colour change; the 
product should be from cream or pale buff to pale yellow in colour. 
It should be soluble in water, either on shak^ in the cold or on 
warming slightly. The most significant feature is the reaction 
with iodine, for which test 2 or 3 drops of iodine solution (i per cent.) 
are added to a solution of the dextrinised product'(about 10 per cent, 
in strength) and the colours produced by the falling drops observed. 
A well dextrinised product wiU show a reddish-brown colour, while 
unconverted starch gives a blue colour, and intannediate results 
10 
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correspond to a mixture of these two colours, in other words, no 
trace of blue in the colour indicates complete conversion, while 
varying amounts of blue in the coloiur represent lesser degrees of 
dextrinisation. 


APPENDIX 

The Production of Cassava Starch as a Nigerian Village Industry 

By K. T. Hartley, M.A., B.Sc., 

Senior Agricultural Chemist, Nigeria 

The process of extraction of cassava starch is extremely simple, 
and is wdl known to the natives of various parts of Nigeria. It 
consists of the following stages : 

1. Washing and peeling the roots. 

2. Reducing the peeled roots to pulp. 

3. Washing the starch out of the pulped roots. 

4. Washing, dr3dng and grinding the starch. 

A good sample of starch is obtained only if the stages are carried 
out quite separately and under dean conditions. As might be 
expected, the material offered for sale when the trade first started 
varied greatly in quality and many samples were extremely fibrous 
and discoloured. 

The Chemical Section of the Agricultural Department therefore 
set to work to organise the native process so that it would give a 
standard and satisfactory product. As a preliminary, a number of 
statements made by African producers to Extension Work staff 
were tested out under laboratory conditions. It was alleged that 
good starch could not be prepared: 

(«) from old roots ; 

(6) if the starch were dried in the sun; 

(c) with an3d:hing but perfectly clean water. 

But these proved to be excuses for poor starch and not explanations 
of it. Starch of apparently the same quality was produced from 
roots varying m age from 9 to 30 months and whether dried in the 
sun or the shade. It was quite remarkable how little deleterious 
effect seemed to be caused by a slight muddiness of the washing 
water. On the other hand, water stained with organic matter is 
definitely tmsuitable, as the colour is absorbed by the starch. 

In these trials and in all preparations made by us or under our 
supervision the product was crunchy (i.e. “ squeaked ”). This was 
the case even when the pulped roots were left to ferment for some 
time as may be done by Africans. On the other hand, some African 
prepared samples have no " squeak," and many have very little. 

^er this preliminary work and the inspection of the work of 
various African producers, an experimental " factory ” was set up 
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at Moor Plantation to make starch on a scale comparable with what 
might be expected in a single village. The appliances used were as 
far as possible purely African and where imported ones had to be 
used they were such as are commonly available in the country. 

A site was chosen and cleared near a stream of water of average 
quality. Two " buildings ” were put up : one consisted merely of 
a rough roof of palm leaves on polos to provide shade for the workers ; 
the other was a properly thatched building with thatched walls on 
three sides and provided with racks to carry drying trays for the 
starch. 

Five production units were set up under the roof, each imit 
being intended for two girls. The chief items were native pots, 
and a diagram of the layout of these in one unit will facilitate a 
description of the process. 




X 


© © 
© 

© © 


© © © © 

Fig. I—^Arrangement of pots used in preparing starch. 

(Fof explanation, see text,) 

All pots were the same size, native made, about 18 in. diameter 
at the top and 2 ft. deep. These were made by the local potters 
at the same price as the standard shape, which has a comparatively 
narrow mouth and is therefore less suitable for the present purpose. 
They were cement washed to prevent flaking, but would probably 
have been better without this treatment as the cement soon rubbed 
off and so flaking took place. 

The roots as they come from the field are washed in pot A. 
Clean water is not necessary for this, and when the process was 
working wash water from partly-washed starch was used here. 
The two girls working this unit then sit on seat X and peel the 
roots, putting the roots into pots B and throwing peeltogs and 
tri mming s into a basket. The wastage at this stage is considerable. 
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as all coloured material must be removed. This necessitates thick 
peelings and deep trimming at any damaged points on the roots. 

When the day’s supply of roots is ready (about 70 lb. unpeeled 
roots per girl) the girls wash their hands and arms and proceed to 
grate the roots into pots D. The grater consists of one side of a 
petrol tin punched with nail holes and mounted on a plank about 
4 ft. long and 10 in. wide. The girl steadies the grater by sitting on 
it on seat Y. (Both seats consist of two or three palm ribs mounted 
on forked sticks.) Some water is placed in pots D to start with, 
and the amount is increased by washings of the grater, as may be 
necessary. Clean water is stored in pot C. 

When all the roots have been pulped the girls clean their hands 
of pulp, turn about on the seat, and tie a piece of stout calico over 
two of pots E. Two sticks are placed parallel to each other over 
the cloth, and a small, closely woven basket about i ft. diameter 
and 6 in. deep is placed on top. The pulp in pots D is stirred up and 
diluted with water if necessary and some is ladled out with a small 
calabash to fill the basket already referred to. Most of the liquid 
runs through into pots E, carrying with it the starch. The pulp 
remaining in the basket is washed two or three times with water 
until the liquid running through is no longer noticeably milky. 
Finally the pulp is squeezed dry in handfuls which are thrown into 
a waste basket and the extraction is continued with a further batch 
of pulp. This part of the process is very slow. The material in 
pots E is left to stand over-night. 

The following morning, before work is started on a new batch 
of roots, the water is poured out of pots E where solid blocks of 
starch will be found at the bottom. One of the other E pots is 
filled with dean water. The prepared starch is dug out in lumps 
which are scraped top and bottom. There is usually discoloured 
organic matter on the top, and a layer containing sand and other 
partides on the bottom. The scraped lumps are dropped into the 
dean water and stirred up with it. The scrapings are worked up 
again with the new day’s batch or the combined scrapings from 
several units are dealt with again together. 

The washed starch settles quite rapidly and is ready for a second 
washing at the dose of this, the second, day’s work. It is thus 
w^ed twice on the second day. It is washed twice again on the 
third day, and on the morning of the fourth day it is baled out 
as dry as possible and left to dry over-night in the pot. AH the 
washing pots are kept covered with mat covers, "^en several 
units are in action all the starch produced on any one day is com¬ 
bined at the first washing and is subsequently treated as one batch. 

On the fifth day the starch is dug out in lumps and put out to 
dry on trays consisting of native grass mats tied to bamboo frames. 
The tra3re ^e axrang^ on racks in the sun during the day and are 
put away in the building already referred to at night or if rain 
threatens. Drying takes three or four days of normal dry season 
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weather. It can be hastened by breaking up the lumps, but this is 
inadvisable before the last day, otherwise loss through the material 
of the trays is considerable. It is very easy to get the starch dirty 
during the di^g process and experience showed that it was prac¬ 
tically essential to cover the trays with muslin. 

When dry and ready for bagging the lumps of starch readily 
break down by hand into a mixture of powder and small lumps 
about the size of a pea at the largest. No satisfactory method of 
further grinding has been devised. Machinery appears to be essen¬ 
tial. The starch can be ground to pass a loo-mesh sieve by rubbing 
between a bottle and a smooth board, but the process is extremely 
slow and laborious and probably does not produce a material which 
the trade would regard as “ finely ground.” 

With the five units worked by eight girls and two men, the 
“ factory ” could deal with 6 cwts. of cassava roots a day for five 
days a week, Saturday being restricted to clearing up, bagging and 
so forth. This does not, of course, include harvesting and transport 
of the cassava. The 5deld of starch is about 10 per cent, of the weight 
of roots. 

The process has been demonstrated to the Departmental Ex¬ 
tension staff and to other Africans—^producers and buyers. They 
have been impressed by the closeness with which it foUows native 
practice and it is hoped that they have also appreciated the 
improvements in organisation and cleanliness. 
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Growing Field Beans in Humid Areas. By V. R. Boswell. Leafl. No. 
223, U.S. Dep. Agric. Pp. 8, 9 x 6. (Washington, D.C.: Superintendent 
of Documents, Government Piinting Office, 1942.) Price 5 cents. 


Sogar 

Sugar-Beet Culture in the Inter-Mountain Area with Curly Top Resistant 
Varieties. By B. Tolman and A. Murphy. Frms\ Bull. No. 1903, U.S, 
Dep. Agric, Pp. 52, 9 x 6. (Washington, D.C.: Superintendent of Docu¬ 
ments, Government Printing Office, 1942.) Price 10 cents. 

Seventh Annual Report of the British West Indies Central Sugar Cane 
Breeding Station, Barbados, for the year ending September 30, 1940, Pp. 
30, 9i X 7. (Barbados: Sugar Cane Breeding Station, 1942.) 

Twelfih Annual Report of the Sugarcane Resestrch Station, Department 
of Agriculture, Mauritius, 1941. Pp. 31, 9J x 6. (Port Louis ; Government 
Printer, 1942.) Price 40 cents. 

Cultivation of Sugar Cane in Middle Asia. By V. H. Grezinger. Proc. 
Lenin Acad. A^c. Sci., U.S.S.R., 1941, No. 8, 12-15.^111 Russian.) 

A Comparative Analysis of toe-JVo ge t ari vc---€najacteri of Some 
Vanautg of By E. Artschwager. Tech. Bull, No. 

811, U,S. Dep, Agric. Pp. 55, 9 x 6. (Washington, D.C.: Superintendent 
of Documents, Government Printing Office, 1942.) Price 10 cents. 

Activated Carbon in Sugar Refining. By E. W. Harris. Industr. Engng. 
Chem., Indusir, Ed., 1942, 84 » 1057-1060. 
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Boot Crops 

The Production of Root Seeds. By W. Schultz, Frmg. 5 . Aft,, 1942, 
17 , 571-574* 

Growing Farm Crops for Seed. By J. Clayton. /. Minist Agric,, 1942, 
49 , No. 2,112-116. Turnips, swedes, sugar beet, kale and rape are dealt with. 

The Potato (Solanum tuberosum). Methods of Cultivation in Southern 
Rhodesia. By S. D. Timson. Rhod, Agric, 1942, 3 ®, 274-295. 

Cooking Quality of Potatoes. By T. P. MTntosh. Scot, J, Agric,, 1942, 
94 , No. I, 38-47- 

Skin Spot and Silver Scurf of Potatoes. Adv, Leafl, No. 279, Minist, 
Agric, Lond, Pp. 4, 8J X 5^. (London: H.M. Stationery Office, 1942.) 
Price id. 

Fruits 

Blossom-killing Sprays for Apple Trees. By C. E. Cole and D. M. McAlpin. 
/. Dep. Agric. V%ct„ 1942, 40 , 359“362. 

Apple Sawdy. Adv, Leafl. No. 13, Minist, Agric. Lond, Pp. 4, x 5 h 
(London : H.M. Stationery Office, 1942.) Price id. 

Stem-Brown Disease of Apple in Kumaun. By V. B. Singh. Indian 
J, Agric. Sci., 1942, 12 , 368-380. 

The Chloracetic Acids as Preservatives for Apple Juice. By F. W. 
Fabian and E. F. Bloom. Fruit Prod. /., 1942, 21 , 292-296. 

The Future of the Banana Industry in Jamaica. By H. H. Croucher. 
J, Jam, Agric. Soc., ig^2, Nos. 4 and 5, 119-121. 

Blackberry Growing. By G. M. Darrow. Frm$\ Bull, No, 1399 (Revised), 
U,S. Dep, Agric, Pp. 18, 9x6. (Washington, D.C.; Superintendent of 
Documents, Government Printing Office, 1942.) Price 5 cents. 

Citrus Rootstock Trials in the Punjab. I. The Vigour of Young Trees 
of Sweet Orange, Mandarin and Grapefruit as Influenced by Different 
Rootstocks. By Lai Singh and Sham Singh, Indian J. Agric. Sci., 1942, 

12, 381-399* 

Citrus Moth Investigations. Report on Investigations carried out from 
December, 1939, to August, 1941, in the Gold Coast. By H. E. Box. Pp. 
93, 9j X 6. (Gold Coast: Department of Agriculture, 1942.) 

Diplodia and Brown-rot Gummosis of Citrus. By F. C. Loest. Frmg, 
S. Afr., 1942, 17 , 517-520, 523. 

Black Currant Gall Mite (Phytopitts ribis). Adv. Leafl. No, 27, Minist. 
Agric. Lond. Pp. 4, 8J X 5J. (London: H.M. Stationery Office, 1942.) 
Price id. 

Reversion in Black Currants. Adv, Leafl. No, 277, Minist. Agric. Lond. 
Pp. 4, 8J X 5J-. (London : H.M. Stationery Office, 1942.) Price id. 

Enzymes of the Fig, By A. Wood. Fruit Prod. J., 1942, 21 ,308-310, 317. 
Changes in the Carotene and Ascorbic Acid Content of Mangoes during 
Ripening. By G. B. Ramasarma and B. N. Banerje. Quart. J. Indian Inst. 
Sci., 1940, 8, No. I, 1-10. 

Peach and Nectarine Growing in the United Provinces. By K. N. Gupta, 
Fruit Series Bull, No, 24, Dep, Agric, U.P, Pp. 13, 9i X 6, (Allahabad : 
Superintendent, Printing and Stationery, 1942.) Price A. i Ps. 6. 

The Native Persimmon. By W. F. Fletcher. Frms*. Bull. No. 685 
(Revised), U.S, Dep. Agric. F^. 22, 9X6. (Washington, D.C,: Super¬ 
intendent of Documents, Government Printing Office, 1943.) Price 5 cents. 

Composition and Utilisation of the Beach Plum (Prunus mariUma). By 
S. G. Davis and A. S. Levine. Fruit Prod. J., 1942, 21 , 361-364. 

The Effect of Certain Substances and Pre-Treatments on the Retention 
of Color and Sulphur Dioxide by Dried Cut Fruits. By E. M, Mrak, C. D. 
Fisher and B. Bomstein. Fruit Prod. J., 1942, 21 , 297-299. 

The Control of Insects Infesting Dried Fruit. By W, Bums Brown and 
A. E, H. Higgins. Rep, Dep, Sci. Industr. Res, Pp. 23, gi X 6. (London; 
HJd. Stationery Office, 1942.) Price 6 d. 
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The Amazon Basin Brazil Nut Industry. By W. R. Schreiber. Foreign 
Agric. Rep, No. 4, U.S. Dep. Agric. Pp. 36, loj X 8. (Washington, 
D.C.; Superintendent of Documents, Gkjvemment Printing Office, 1942.) 

Spices 

Spice Industry in the Bahamas. By F. W. Fraser. Comm. Intell. /. 
Canada, 1942, 67 , No. 2014, 233-234. Plans to develop an export trade in 
certain spices and herbs that can be grown to advantage in the Islands. 

Fenugreek (Trigonella fcenum gracum), A Pocket Lens Study. By J 
Small. Food, 1942, 11 , 249-251. 

Turmeric {Curcuma domesUca). A Pocket Lens Study. By J. Small. 
Food, 1942, 11 , 221-224. 

Mexico's Vanilla Production. Spice Mill, 1942, 65 , No, 8, 38-40 ; No. 9 
43-44. Account of the planting, harvesting and marketing of the crop. 


The Production of Vegetable Seed. By H. van Elden. Frmg, S. Afr, 
1942, 17 , 425-430. 

Vegetable Seed Growing in East Africa. By A. G. G. Hill, E, Afr. 
Agric. 1942, 8, 15 - 19 - 

Boron Deficiency Symptoms in some Plants of the Cabbage Family. 
By F. B. Chandler. Bull. No. 402, Maine Agric. Exp. Sta. Pp. 187, 9 x 5|. 
(Orono, Maine ; Agricultural Experiment Station, 1940.) 

The Dehydration of Vegetables. By W. V. Cruess and E. M. Mrak. 
Frmt Prod. J., 1942, 21 , 201-204, 241-242, 269-272, 302-307, 337 - 340 - 
Treatment of Vegetable Cannery Wastes. By N. H. Sanborn. Industr. 
Engng. Chem., Industr. Ed., 1942, 84 , No. 8, 911-915. 

Fodders and Forage Plants 

Production of Fodder in a Sprouting Cabinet. By Malik Fazl Hosain. 
Indian Frmg., 1942, 8, No. 6, 329-332. 

Digestibility Trials on Green Fodders. Experiments conducted at the 
Impeoal College of Tropical Agriculture, Trinidad, 1931-1941, Trop. Agric., 
Trin., 1942, 19 , No. 8, 147-150. Eleven difierent fodders were studied and 
also mixtures of some of them. 

Alfalfa for Hay, Silage and Pasture. By J. M. Armstrong, F. S. Nowosad 
and P. O. Ripley. Publ, No. 735, Dep. Agric. Canada. Pp. 31, 9j x 6^. 
(Ottawa: Department of Agricultore, 1942.) 

Lucerne for Fattening Sheep. By H. P. D. van Wyk and W. A. Berbeek. 
Frmg. S. Afr., 1942, 17 , 501-505, 526. 

Fodder Millet. An Ideal Crop for Quick Spring and Summer Grazing. 
By W. D. Kerle. Agric. Gaz. N.S.W., 1942, 58 , 301-305. 

The Influence of Variations in the Interval between Cuttings on the 
Yield and Chemical Composition of some Perennial Grasses in the Punjab. 
By P. E. Lander. Indian J. Agric. Sci., 1942, 12 , 409-421. 

New Zealand Grass and Clover Seed, New Zealand Certification Scheme. 
By A. L. Poole. J. Minist. Agric., 1942, 49 , No. 2, 117-119. 

Studies in Pasture Management. The Composition of Kiku^p Grass 
{Pennisetum clandestinum) under Intensive Grazing and Fertilizing. By 
A. J. Taylor. Bull. No. 203, Dep. Agric. Un. S. Afr. Pp. 18, 9^ x 6. 
(Pretoria: Government Printer, 1941.) Price 3dl, 

The Value of Liquid Manure as a Fertiliser for Pasture. By R. E. Hodgson 
and others. Bull. No. ^12, Wash. Agric. Exp. Sta. Pp. 28,9x6. {Pullman, 
Washington: Agricultural Experiment Station, 1942.) 

Measuring the Yields of Nutrients of Experiment Pastures. By R. E. 
Hodgson, J. C. Knott, V. L. Miller and T. B. Wolberg. Bull. No. 411 
Wash. Agric. Exp^ Sta. Pp. 31, 9x6. (Pullman, Washington: Agri¬ 
cultural Experiment Station, 1942,) 
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Rice Straw: Its Feeding Value and how to Improve It. By I. 
Chatterjee. Indian Frmg,, 1942, 8,197-200. 

The Nutritive Value of Trigmiella popovii. By S. I. Pleshko. Proc. 
Lenin Acad, Agric, Sci„ C 7 .S.S.R., 1941, No. 7, 16-18. (In Russian.) A 
valuable fodder plant. 

The Feeding of Wheat and Wheatmeal to Farm Livestock. By G. L. 
McClymont. Agnc, Gaz, N.S,W,, 1942, 53 , 255-258. 

Oils and Oil Seeds 

Vegetable Oils in Brazil. Oil Colour Tr, 1942, 103 , No. 2291, 374-375. 
Transplanting Budded Plants of Aleurites montana. By C. C. Webster. 
E, Afr, Agric, /., 1942, 8, 39-41* 

Olive Culture. By R. Roberts. J, Dep, Agric, Viet,, 1942, 40 , 295-300. 
L’filimination des pisifera ou st6riles dans les palmeraies issues de croise- 
ments Tenera x Tenera. By R. Vanderweyen. Bull, Agric, Congo Beige, 
Leopoldville, 1942, 88, Nos. i and 2, 114-122. Selection experiments in 
connection with the elimination of sterile oil palms. 

Development, Manufacture, and Utilisation of Peanut Flour. By D. S. 
Payne. Chem, Engng. News, 1942, 20 , No. 18, 1173-1174. 

Soya Bean Cultivation. J, Jam, Agric, Soc,, 1942, 46 , Nos. 4 and 5, 
iio-iii. Has special reference to Jamaica. 

Influence of Variety, Environment and Fertility Level on the Chemical 
Composition of Soybean Seed. By J. L. Cartter and T. H. Hopper. Tech, 
Bull, No. 787, U.S. Dep. Agnc. Pp. 66, 9x6. (Washington, D.C. : 
Superintendent of Documents, Government Printing OfiSce, 1942.) Price 
15 cents. 

Utilisation of Virginia Tobacco Seed in the Madras Province. By R. 
Swami Rao and M. Narasimham. Indian J. Agnc, Sci., 1942, 12 , 400-408. 
Oil can be employed as semi-drying oil and the cake can be fed to cattle or 
used as manure. 

Examination of Some South Indian Marine Animal Oils of Medicinal 
Value. By S. Rangaswami. /, Indian Chem, Soc,, Industr, News Ed., 
1942, 6, 15-21. 

Wool Fat: Its Recovery and Uses, Past and Present. By H. Wontner- 
Smith and S, G. Campbell. Oil Col, Tr, J., 1942, 101 , 661-662, 696-700, 
735-738, 774 - 775 . 8T0-813, 850-852. 

A Substitute Wax for Camauba, By S. V. Puntambekar. Indian For. 
Leafl. No. 19 (Chem.), For. Res, Inst. Pp. 3, 8J X 5. (Dehra Dun, U.P.: 
The Forest Research Institute, 1942.) Price As. 4. Particulars of a method 
of preparing a substitute from indigenous materials, viz., shellac wax, bees*- 
wax and sal dammar. 

Metallic Soaps. Their Manufacture and Use, By S. B. Elliott. Soap, 
1942, 18 , No. 7, 26-27, 73-74. 


Fibres 

Flax Production in Australia. Substantial Increase. Bull, Indian Cent, 
Jute Comm, 1942, 5 , 163-165. 

A Comparison of Lir^ Crown and Concurrent Varieties of Flax Fibre. 
By J. F. Oauchman. J, Coun, Sci. Indusi, Res, Aust,, 1942, 15 , No. 2, 
112-117. 

Flax Rust. By W. P. C. Smith. J. Dep. Agric. W, Aust,, 1942, 19 , 
No. I, 56-63. 

Tests on Commercial Jute Yams. By C. R. Nodder. Tech, Res, Mem. 
No. 4, Indian Cent, Jute Comm, Pp. 20, 9J X 6J. (Calcutta; Indian 
Central Jute Committee, 1942.) Price Re. i As. 4. 

Nettle Fibre, Fibres and Fabrics J,, 1942, 8, 230-231. Discusses the 
possibilities of establishing a nettle fibre industry in the United Kingdom 
and preparation methods. 
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The Protein Fibres. By C. S. Whewell. Reps, Appl. Chem., Soc, Chem, 
Ind. Lond., 1941, 26 , 99-138. Describes studies on wool and silk and work 
on technical problems connected with the development of protein rayons 
and related fibres. 

The Silk Industry of Kashmir and Jammu. As studied in June 1940 by 
C. C. Ghosh. Bull. No. 91, Dep. Industr., Bengal. Pp. 37,10 x bj. (Alipore, 
Bengal: Superintendent, Government Printing, 1941.) Price As. 8. 

The Wild Silkworms of the Northern Provinces of Nigeria. By F. D. 
Golding. Fvm. and For. W. Afr., 1942, 3 , No. 3, 147-150. 

Effects of Improved Pasture on Superiine Merino Wool. 3. Summary 
of Valleyffeld Trials. By J. A. Dumaresq. Tasm. J. Agric., 1942, 18 ,53-58. 


Paper-makmg Materials 

The Manufacture of Pulp and Paper in South Africa. By J. White, 
World*s Pap. Tr. Rev., 1942, 118 , T.S.29-43. 

Pulp and Paper. By J. Grant. Reps. Appl. Chem., Soc. Chem. Ind., 
Lond., 1941, 26 , I39-I53« Discusses the supply of raw materials, pulping 
processes and paper manufacture and testing. 

Ennoblecimiento de la celulosa. By E. Blanchard. Ion, Madrid, 1942, 
2 , 435-440. A review of the methods employed industrially to augment 
yield of a-cellulose obtained from cellulosic raw materials. 


Rubber 

Extraction of Rubber from Plants. By M. E. Whalley. Puhl. No, 1071, 
Nat. Res. Coun. Canada. Pp. 19, ii X 8J, (Ottawa: National Research 
Council, 1942.) Price 25 cents. 

Rubber from the Russian Danddion. By E. W. Brandes, Ag^io. in 
Americas, 1942, 2 , No. 7, 127-131. An account of the cultivation of Kok- 
saghyz ( Taraxacum hok-saghyz) and the preparation of the rubber from the 
roots. 

Methods of Splitting Hevea Seedlings. By H. F. Loomis. J. Agric. 
Res., 1942, 6S, No. 2, 97-124. 

Saignbe intensive (hoogtap) des Hbvba, Bull. Agric. Congo Beige, 
Leopoldville, 1942, 33 , Nos. i and 2, 123-125. 

Posibilidades del caucho en Espafia. By J. Crespo. Ion, Madrid, 1942, 
11 , No. 9, 294-297. 


Tobacco 

Growing Tobacco as a Source of Nicotine. By J. E. McMurtrey, C. W. 
Bacon and D. Ready. Tech. Bull. No. 820, U.S. Dep. Agric. Pp. 38, 9x6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) Price 10 cents. 

The Tobacco Aphid, Destruction of Winter Hosts. By C. K. Brain, 
Rhod. Agric. J., 1942, 89 , 241-243. 

The Leaf Hopper, TkamnotetHx argentata Evans, a Vector of Tobacco 
Yellow Dwarf. By G. A, H. Helson. J. Coun. Sd. Industr. Res., Aust,, 
1942,16, 175-184. 

Insect Pests of Cigar-T3rpe Tobaccos in the Southern Districts. By F. S. 
Chamberlain and A. H. Madden. Circ. No. 639, U.S. Dep. Agric. Pp. 54, 
9x6. (Washington, D.C.: Superintendent of Documents, Government 
Printing Office, 1942.) Price 15 cents. 

Control of Insects Attacking Stored Tobacco and Tobacco Products. 
By W. D. Reed and J. P. Vinzant. Circ. No. 635, U.S. Dep. Agric. Pp. 
40* 9X6. (Washington, D.C,: Superintendent of Documents, Government 
Printing Office, 1942.) 
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Drugs 

The Cultivation of Medicinal Plants. BuU. No, 121, Minist, Agrtc, 
Lond, Pp. 27, 94 X 6-. (London : H.M. Stationery Office, 1942.) Price 6 d, 
Papaya Production in the United States. By H. P. Traub, T. R. Robinson 
and H. E. Stevens. Circ. No. 633, U.S. Dep. Agric, Pp. 36, 9x6. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942.) Price 10 cents. 

Farmacognosia de las quinas, quinina y antipaliidicos sint^ticos. By F. 
Fernandez de Soto. Ion, Madrid, 1942, 8, 516-528. Pharmacology of cin¬ 
chona alkaloids, quinine and synthetic antimalarials. 

Miscellaneoas Agricultural Products 

Cellulosic Plastics. By C. Diamond. Reps, Appl, Chem., Soc. Chem, 
Ind,, Lond., 1941, 290-298. 

Dextrines from Potato, Maize, Rice and Other Minor Starches. By R. L. 
Datta and Prafulla Kumar Chatterjee. Bull, No, 98, Dep, Industr. Bengal, 
Pp. 14, 9i X 64. (Alipore, Bengal; Superintendent, Government Printing, 
1942.) 


Livestock and Animal Products 

Annual Report of the Civil Veterinary Department, Assam, for 1940-41. 
Pp. 43* 94 X 6. (Shillong: Assam Government Press, 1942.) Price As. 12. 

Annual Report of the Veterinary Department, Nyasaland, for 1941. 
Pp. 8, 8 X 6J. (Zomba : Government Printer, 1942.) 

Annual Report of the Department of Veterinary Science and Animal 
Husbandry, Tanganyika Territory, 1941. Part I. P^. 9, 13 x 8. (Dar es 
Salaam: <jk)vemment Printer, 19^12.) Price Sh. i/-. Deals with routine 
activities and normal progress of the Department. 

Keeping Livestock Healthy. Yearbook of Agriculture, U.S. Department 
of Agriculture. Pp. 1276, 9x6. (Washington, D.C.: Superintendent of 
Documents, Government Printing Office, 1942.) Price $1.75. 

Studies on Carotene in Relation to Animal Nutrition. 3. Stability of 
Carotene in Plant Material with Special Reference to Hay Making and 
Storage. 4, Carotene Balance Experiments with Cows and Bullocks. By 
P. A. Seshan and K. C. Sen. J, Agric, Sci,, 1942, 32 » 275-285, 286-293. 

Artificial Insemination and Community Breeding of Cattle. By J. 
Anderson. E. Afr, Agric, J., 1942, 8, 2-8. 

Copper Deficiency of Cattle and the Fatal Termination " Falling Disease." 
By H. W. Bennetts, R, Harley and S. T. Evans. /. Dep* Agric, W, Attst,, 
1942, 19 , 96-104. 

Gascoyne Stock Route Poison Plants. By C. A. Gardner. J, Dep, Agric. 
W, Aust., 1942, 19 , 84-95. A survey undertaken to discover the cause of 
stock poisoning on this cattle route. 

Grass Sickness in Horses. A Review of the Present Knowledge of the 
Disease, with particular Reference to Ihe Nature of the Causal Agent. By 
J. Russell Greig. Trans, Highld, Agric. Soc. Scot., 1942, 64 , 1-27. 

Mange in Horses, Cattle and Sheep. By A. E. Cameron. Publ, No. 734, 
Dep. Agric. Canada, Pp. 14, 9i X 64. (Ottawa: Department of Agri¬ 
culture, 1942.) 

Rations for Ewes in Lambing Camp. By H. Hackedom, H. P. Singleton 
and W. H. Burkitt. Bull. No. 413, Wash. Agric. Exp. Sta. Pp. 22, 9x6. 
(Pullman, Washington: Agricultural Experiment Station, 1942.) 

The Growth-Rates of Local and Cross-Bred Sheep. By M. H. French. 
E, Afr. Agric. J., 1942, 8, 24-25. 

" Stringy " Wool and Copper Deficiency in Western Australia. By H. W, 
Bennets. J. Dep. Agric, W. Aust., 1942, 19 , No. i, 7-13. 

Pig-Feeding Experiment using Dried Clostridium Residue. By R. 
Braude and A. S. Foot. J, Agric. Sci., 1942, 8S, 324 - 329 ' 
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Vitamin " A'' in Swine Feeding. By W. D. Albright and L. D. Fraser. 
FuhL No. 736, Dep. Agric. Canada. Pp. 16, qJ X bj. (Ottawa ; Department 
of Agriculture, 1942-) 

The Effect of Season on ihe Fattening of Swine at Various Stages of 
Growth. By G. Dunlop and A. West. Jimp. J. Jixp. Agric,, 1942, 10 , 
161-168. 

Cacao By-Products in Pig Feeding: Cocoa-cake Meal and De-theo- 
brominized Cocoa-cake Meal as Feeding-stuffs for Pigs. By R. Braude and 
A, S. Foot. Emp. J. Exp. Agyic., 1942, 10 , 182-188. 

Poultry Fanning in Queensland. Queensld. Agric. 1941, 66, 43-56, 
96-116, 214-231, 323-331* 389-403* 477-482. 

The Smoking of Meats. By O. Jones. Food, 1942, 11 , 191-192, 227-228. 
Report on the Fisheries of New South Wales for year ended June 30,1941. 
Pp. 9 * 13 X 8. (Sydney: Government Printer, 1942.) Price lod. 

Notes on the Application of Refrigeration to the Australian Fishing 
Industry. Circ. No. 4-P, Coun. Sci. Industr. Res. Aust. Pp. 18, 9 x 6. 
(Melbourne : Government Printer, 1942.) 

Some Problems of the Cold Storage of Fish. By C. L. Cutting. Food 
Manuf., 1942, 17 , 219-221. 

The Tuna, Kishinoella ionggol Blceker in Australia. By D. L. Serventy. 
J, Coun. Sci. Industr. Res. Aust., 1942, 16 , No. 2, 10T-T12. 

The Biology and Cultivation of Oysters in Australia. 2. A Note on the 
Calcium Content of Some East Australian Waters. 3. Biochemistry of the 
Proximate Constituents. By G. Humphrey. Pamphl. No. in, Coun. Sci. 
Industr. Res. Aust. Pp. 40, 9J X 6. (Melbourne: Government Printer, 
1941.) 


FOEEsmr 

General 

Report of the Colonial Forest Resources Development Department, 
April 1,1940, to March 31, 1942. Pp. 7,13 x 8. (London; Colonial Forest 
Resources Development Department, '1942.) 

Annual Progress Report on the Forest Administration in Ajmer-Merwara 
for the year 1940-41, Pp, 47, 9J x 6J. (Delhi: Manager of Publications, 
1942.) Price Rs. 8 As.14. 

Annual Progress Report on Forest Administration in the Province of 
Bihar for the year 1939-40. By L. R. Sabharwal, Pp, 53,13 X 8. (Patna, 
Bihar: Superintendent Government Printing, 1941.) Price Re. i As. 10. 

Annual Progress Report on Forest Administration in the Province of 
Orissa for 1940-41. Pp. 82, 10 x 7. (Cuttack, Orissa: Superintendent, 
Government Press, 1942.) Price Rs. 3 As. 13. 

Annual Report of the Director of Forestry, State Forest Service, New 
Zealand, for the year ended March 31, 1941. Pp. 50, 13 X 8. (Wellington: 
Government Printer, 1941,) Price is. 3d. 

Annual Report of the Forestry Department, Nyasaland, for 1941. Pp. 
15*8 X 6i, (Zomba; Government Printer, 1942.) Price is. 

Annual Report of the Forest Department, Uganda, for 1941, Pp. 8, 
9i X 6. (Entebbe; Government Printer, 1942.) Price Sh. 1/-. 

Eucalyptus saliva and Soil Reclamation. By H. A, Read. J. S. Afr. 
For. Assoc., 1941, No. 7, 50-52, 

A Note on the Distribution of CMorophora excelsa in Uganda. By A. S. 
Thomas. Emp. For. /., 1942, El, No. i, 42-43. 

Phloem Necrosis. A Virus Disease of the American Elm. By R. U. 
Swingle. Circ. No. 640, U.S. Dep. Agric. Pp„ 8, 9 x 6. (Washington, 
D.C.: Superintendent of Documents, Government Printing Office, 1942.) 
Price 5 cents. 

The Problem of the Pure Teak Plantation. By M. V. Laurie and A, L. 
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Griffith. Indian For. Rec. (Nexo Series) Silvic., 1942, 5 , No. i. Pp. 121 -f 8 

plates, 9i X yj. (Delhi: Manager of J^ublicatioiis, 1942.) Price Rs. 3 As. 10, 
Insect Attack in Japanese Bamboo J^oles, By R. C. Fisher. Emp, For. 
1942, 21 , No. X, 48. Identity of insects discussed and means of destroying 
them. 


Timber 

British Standard Grading Rules for Structural Timber for Purposes 
where the Stresses in Timber arc Known. Bnt. Stand. No. 940, Part 2, 
1942. Pp. 35, X 5^. (London: British Standards Institution, 1942.) 
Price 2S. 

Principal Decays of British Hardwoods. By K. St. G. Cartwright and 
W. P. K. Findlay. Ann. Appl. BtoL, 1942, 29 , No. 3, 219-253. 

Note on Indian Timbers for Aircraft and Gliders. By V. D. Limaye. 
Indian For. Rec. {New Series) Uiiliz., 1942, 2 , No. 7. Pp. 12, 9J x 7J. 
(Delhi: Manager of Publicaiions, 1942.) IMcc As. 4. 

The Thermal Conductivity of Indian Timbers. Part 1. Variation of 
Conductivity with Density in the Air-Dry Condition at Ordinary Tempera¬ 
ture. By D, Narayanamurti and V. Ranganathan. Indian For. Rec. (New 
Series) Utihz., 1942, 2 , No. 6, Pp. 17, qJ x 7J. (Dcllii: Manager of Publica¬ 
tions, 1942.) Price As. 9. 

A Short Note on Wood Preservation for Users in India. By D. 
Narayanamurti. Indian For. Bull. No. ito (New Series), Utiliz,, 1941. 
Pp. 22, 9j X 7J. (Delhi: hlanager of Publications, 1942.) Price As. 12, 
Cheap and Simple Tjrpcs of Tanks for the Treatment of Timber by the 
Dipping, Steeping or Open Tank Process. By D. Narayanamurti. Indian 
For. Bull. No. 111 (New Series), XJtiliz., T941. Pp. 3+6 plates, 9J X 7J. 
(Delhi: Manager of Publications, 1942.) Ptice As. 6. 

Nyasaland Indigenous Timbers. By J. B. Clements. Nyasald. Agric. 
Quart. /., 1942, 2 , No. 3, 6-19. 

The Properties and Uses of South African Kiaat (Pterocarpus angolensis) 
Timber. By M. H, Scott. J. S. Afr. For. Assoc., 1941, No. 7, 61-66. 

The Relationship between Modulus of Rupture and Weight in South 
African Grown Pine Timber. By J. M. lumbull. J. S. Afr. For. Assoc., 
1941, No. 7, 67-77. 

Machinery and Related Characteristics of Southern Hardwoods. By 
E. M. Davis. 7 "ech. Bull. No. 824, U.S. Dep. Agric. Pp. 42, 9X6. 
(Washington, D.C.: Superintendent of Documents, Government Pitting 
Office, 1942.) Price 15 cents. 

The Preservation of Timber, with Special Reference to Rhodesia. By 
R. H. PTnlay. Proc. Trans. Rhod. Sci. Assoc., 1942, 89 ,103-112. 

Wood Waste Utilisation. 1 , The Chemical Utilisation of Wood Waste. 
By W. G. Campbell, II. The Utilisation of Sawdust and Shavings. By P. 
Harris. For. Ahsts., 1942, 4 , No. 2, 71-77. 

Some Physical Properties of Modem Cabinet Woods. 2. Screw-Holding 
Power. 3. Directional and Volume Shrinkage, By E. S. Harrar. Trap. 
Woods, 1942, No. 70, 1-15; No. 71, 26-33, 


BcsizLS 

A Study on the Development of Gurjan Oil Industry in Bengal. Part I. 1 
By A. Karim, M, A. Azam and M. Waliullah. Bull. No. go, Dep. Industr. 
Bengal. Pp. ii, 9J x 6. (Alipore, Bengal: Superintendent, Government 
Printing, 1941.) An account of the nature and uses of the oleo-resin from 
Dipterocarpus spp. 


Tanning Materials 

Controlling Factors in the Extraction of Vegetable Tanning Materials, 
By F. L. Hilbert. J. Amer. Leath. Chem. Assoc., 1942, 87 ,240-249. 
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GENERAL 

Agriculture and Animal Husbandry in India, 193S-39 (published 1941). 
Section 6—^Entomology, pp. 151-161, contains information on the control 
of the rice hispa with pyrethrin; lures such as citral, citronella oil or lemon- 
grass not effective for fruit flies; control of woolly aphis by nicotine sprays 
in the United Provinces; lead arsenate more effective than nicotine against 
the codling moth in Baluchistan; pyrethrum powder satisfactory against 
Oxyptilus regulus caterpillars in Mysore vineyards ; tobacco extracts against 
the pea aphis in Bombay; tobacco and sulphur dusting on chillies thrips at 
Coimbatore; tobacco decoction spray in Travancore; dusting with 
pyrethrum and sulphur gave encouraging results against the cardamom 
thrips in Mysore and in Travancore the pest was controlled by tobacco 
decoction; of a number of materials tested against stored grain pests it was 
found that mixing the grain with acorns yielded promising results. 

Report of the Cornell Agricultural Experiment Station, 1940, pp, 126-137. 
(R. A,E., 1942, 30 , A, Pt. 7, 360,) Rotenone dust most effective insecticide 
tested against the Mexican bean beetle, and rotenone spray more effective 
than nicotine sulphate in summer oil emulsion ; toxicity of nicotine adminis¬ 
tered internally is little affected by the form in which it is administered; 
in tests against eggs of Cydia pomonella rapeseed, coconut, sunflower-seed, 
cottonseed and raw linseed oils not less toxic than petroleum oil and castor 
oil; pine oil more effective carrier for nicotine than petroleum oil. 

Insect and other Pests in 1941. By A. E. Cameron. Trans, Highld, 
Agric, Soc., Scot., 1942, 64 , 108-136. Oil-pyrethrum insecticide useful for 
disinfecting larders against Dermestes lardarius ; pyrethrum or denis in 
kerosene for controlling Piophila casei; value of pyrethrum spray in mills 
and warehouses against insects of stored products. 

The Effects of several Spray Materials on the Apparent Photosynthesis 
of the Greenhouse Rose. By D. C. Kiplinger and A. Laurie. Bimthly, Bull 
No, 210, Ohio Agric, Exp. Sta,, 1941,105-119. (R.A.E., 1942, 80 , A, Pt. 6, 

288.) Materials tested included combinations of rotenone and oil, rotenone 
and glycerol, rotenone, pyrethrin and oil, pyrethrum and soap. 

Tentative Spray Schedule for the Control of Insects on Michigan Roses. 
By E. I. McDaniel. Mich, Agric. Exp. Sta., Quart, Bull, 1941, 23 , 275-280. 
{Amer. Chem, Absts., 1942, 36 , No. 13, 3899.) P3n:ethrum, nicotine or 
rotenone recommended for sucking insects. 

The Yellows Disease of Lettuce and Endive. By M. B. Linn. Bull No, 
742, N.y, Agric. Exp. Sta., 1940. (Amer. Chem, Absts., 1942, 36 , No. 10, 
29S5.) Dusting with pyxethrum-sulphur dust or rotenone-sulphur dust gave 
significant decreases in the yellows disease, which is spread by leaf-hoppers. 

Insect Pests of Cigar-Type Tobaccos in Southern Districts. By F. S. 
Chamberlain and A. H. Madden. Circ. No. 639, U,S. Dep, Agric. Flea- 
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beetles satisfactorily controlled by a dust containing i per cent, rotenone 
derived from derris or cube root; tobacco thrips satisfactorily controlled by 
nicotine sulphate and soap spray. 

Dusting for Control of Strawberry Weevil [Anthonomus signatus Say.) in 
1941. By J. M. Amos and J. H. Beacher. BulL St Brd, Agric,, Delaware, 
1941, 81 , No. 4, 23-36. Kotenone-dust and pyrocide not very effective. 
{Amer. Chem, Absts, 1942. 86, No. 12, 3617.) 

Insect Investigations^ during 1940. Flea Beetles and Thrips. By A. W. 
Morrill and D. S. Lacroix. BulL No, 444, Connecticut Agric, Exp, Sta,, 

1941, pp. 278-281. Potato flea beetle and the tobacco thrips well controlled 
by pyrethrum dusts; cube dust effective against flea beetles but not so 
effective against thrips. 

Pea Aphid and Pea Weevil Control. By H. Glasgow. Canning Trade, 
1940, 62 , No. 49, 7-S. ( Amer, Chem. Absts., 1942, 86, No. 13, 3897.) Nicotine 
treatment effective; rotenone dusts slightly erratic in their eflect but normally 
give satisfactory control. 

Life History and Control of the Sugar-beet Webworm (Loxostege sticticalis ). 
By J. H. Pepper and E. Hastings. Bull. No. 389, Montana Agric. Exp. 
Sta., 1941. (Amer. Chem. Absts., 1942, 86, No. 10, 2985.) Pyrethrum and 
rotenone gave satisfactory control if used at first signs of infestation. 

Insect Pests. Agric. Gaz, N.S.W., 1941, 52 , Pt. 7, 363-368. (R.A.E., 

1942, 80 , A, Pt. 6, 280.) Nicotine sulphate spray recommended for con¬ 
trolling the black peach aphid and the red-legged earth mite; a dust 
containing derris powder and nicotine gave good control of the latter insect. 

Some Insect Pests of Military Camps. By C. F. H. Jenkins. J. Dep. 
Agric. W. Aust., 1942, 19 , 13-37. Kerosene-p3n:ethrum spray useful against 
almost all insects mentioned; p3rrethrum or derris dusts controls fleas; 
nicotine sulphate in soap solution useful against the red-backed spider. 

Apple Sawfly. Adv. Leafl. No. 13, Minist. Agric. Lond., 1942, pp. 2-4. 
Discusses control measures and merits of nicotine, quassia, derris and loncho- 
carpus. 

The Compatibility of Fruit-drop Chemicals. By K. J. Kadow and S. L. 
Hopperstead. Trans. Peninsula Hort. Soc., 1941, 55 , in Bull. St. Brd. Agric., 
Delaware, 1941, 81 , No. 4, 32-34. (Amer. Chem. Absts., 1942, 86, No. 12, 
3617.) Gives particulars of certain compounds which appear to be com¬ 
patible with derris and nicotine. 

A Review of some recent Entomological Investigations and Observations. 
By G. H, Corbett and H. T. Pagden. Malay Agric. J., 1941, 89 , No. 9, 
347 " 375 * Nicotine spray gave better control of Plutella maetdipennis on 
cabbage than derris or pyrethrum sprays, 

Toxicities of Bordeaux Mixture, Pyrethrum and Derris to Clover Leaf- 
hoppers. By T. C. Watkins. /. Econ. Ent., 1942, 85 , No. 2, 234. 

The Relative Effectiveness of Dust Mixtures against the German Cock¬ 
roach. By J. E. Dewey. J. Eccyn. Ent., 1942, 85 , No. 2, 256. P3rrethrum 
and derris tested. 

Insecticides derived from Plants. By N. E, MeIndoo. J. Econ. Eni., 
1942, 85 , No. 2, 285. 

The Examination of Plants for Insecticidal Constituents. By R. C. 
Roark. J. Econ. Ent, 1942, 85 , No. 2, 273. A review with suggestions for 
further work. 

Some Deterrent Trials. By H. E. Durham. GdnrsL Chron., 1942, 112 , 
No. 2905, 76. Products of vegetable origin used to deter attacks by birds, 
mice and certain insects. 

Insecticides; Present Demand and Long-term Outlook. By R. C. Roark. 
Oil, Paint, Drug Rep., 1942, 142 , No. 3, 7, 72. 

Relative Toxicity of Iiisecticides. By J. R. Busvine. Nature, 1942, 150 , 
No. 3798, 208-209. Refers to the advisability of^using more than one test 
species of insect for investigations on toxicity. 
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1942, 80 , B, Pt. 9. 141-) '‘Thanite.” a chemical defined as 
thiocyan^cetate of a secondary tej^ene alcohol obtained in the U.S. from 
Southern pine stated to be as effective as rotenone in household sprays. 

Insecticides and Fungicides. By A. L. Efimov and I, A. Kazas. (In 
Russian.) Moscow, Serkhozgiz, 194®* (R-1942, 30 , Pt. 9, 419.) 

Insecticides of vegetable origin arc referred to. 

Common Names of Insects approved by the American Association of 
Economic Entomologists. By C. W. Muesebeck. /. Econ. Ent„ 1942, 86, 
No. I, 83. 


ALKALOID-CONTAINING MATERIALS 

Tobacco Products, including Nicotine and Nicotine Derivatives 

Growing Tobacco as a Source of Nicotine. By J. E. McMurtrey, C. W. 
Bacon and D. Ready. Tech, Bull, No, 820, U,S, Dep, Agric,, 1942. 

New Industries from Nicotine. Chem, and Met, Engng., T941, 48 , No. 10, 

13S-139. 

Nicotine for Aphids. By B. Smit. Fnng, S, Afr,, 1942, 17 , 459-462. 
Cabbage Aphids {Myzus pefsica and Brevicoryne hYassicas), Agric, Gaz., 
N,S,W,t 1942, 68, 237. Nicotine sulphate for control. 

Report of the New Mexico Agricultural Experiment Station for 1939-40, 
pp. 41-55. (E. A,E,, 1942, 80 , A, Pt, 8, 399.) Valeric acid, nicotine sulphate 
and pine-tar oil mildly attractive with syrup of glycerine and gum tragacanth 
as bait for adults of the codling moth. 

Control of the Boll Weevil on Sea Island Cotton under Florida conditions. 
By C. S. Rude. U,S, Dep, Agaric,, Bur. Entomol, Plant Quarantine E-566, 
1942, Boll weevils and cotton aphids controlled by applications of a dust 
containing calcium arsenate and nicotine sulphate. 

Combatting the Summer Cabbage Fly. By P. N. Galakhov. Sady i 
Ogorody ( U.S,S,R,), 1941, No. 5, 58-59. {Amer, Chem, Absts,, 1942, 86, 
No. 12, 3615). Gives results of experiments with anabasine sulphate and 
nicotine sulphate on the eggs and larvae of the fly. 

Studies of Codling-Mo-fii Cover Sprays in 194X. By H. N. Worthley. 
Pennsylvania St, Port, Assoc. News, 1942, 19 , 80-87, 89-92. (Amer. Chem, 
Absts., 1942, 86, No. II, 3313.) One or more applications of tank-mixed 
nicotine bentonite followed by oil-nicotine satisfactory. 

A New Control Measure against the Codling Moth, By A. V. Doinikov, 
BuU. Plant Prot,, U,S,S.R,, 1940, No. 4, 65-6O. (R.A.E., 1942, 80 , A, Pt. 
6, 297.) Nicotine sulphate effective. 

Factors influencing Codling-Moth Control, By W. S. Hough. Proc. 
Virginia St. Hort.Soc,, 1942, 80 , No. i, 114-118. (Amer. Chem. Absis,, 1942, 
86, No. 13, 3899.) Under Virginia conditions most satisfactory spray com¬ 
bination lead arsenate, summer oil emulsion and nicotine sulphate. 

Possibility of controlling Oriental Fruit Moth with Insecticides. By 
R. W. Dean and E. H. Smith. N. Y. St. Port. Soc. Proc., 1942, 87 , 200-202. 
(Amer, Chem. Absts., 1942, 8^ No. 13, 3899,) Fixed nicotine spray did not 
^ve satisfactory control—objectionable residue left on fruit. 

False Yellowhead Fireworm, Sparganothis sulfurecma Clem. By C. S. 
Beckwith. Proc, Amer, Cranberry Growers^ Assoc., 1942, 72 , 23-25. (Amer. 
Chem, Absts., 1942, 86, No. 13, 3900.) Spraying with lead arsenate and 
nicotine gives suffleient control to prevent browning of cranberry foliage, 
but not enough to prevent a damaging second generation of worms. 

The Control of the Lodgepole Needle Miner, By J. S. YuUl. /. Econ. 
Eni., 1942, 85 ,16-20. (Amer. Chem. Absts., 1942, 86, No. 13, 3900.) Le^d 
arsenate and nicotine sulphate controlled Recurvaria milleri. 

I. Experiments on coipbatting the Spring Worm, Sparganothis pilleriana 
^hifl, II, Experiments on Winter Extermination of the Spring Worm and 
the Curly Mite, By O. Jancke. Z. Pflanzenkrankh. Pflanzenschutz, 1940, 
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60 , 309-314; Chem. Zentr,, i9.|o, 13^8. (Amer, Chem. Absts,^ 19^-2, 86, 
No. 15, ^659.) Nicotine failed completely. 

Potato Disease Control Studies on the Maryland Eastern Shore. By 
R. A. Jehle. Bull. No. ^33, Marylaftd Agnc. Exp. Sta,, 1940. (Amer. 
Chem. Absts., 10-|2, 86, No. 15, .^()5<)-466o.) Addition of nicotine sulphate 
to Bordeaux mixture, or to dusting mixture recommended for controlling 
aphids. 

Insect Pests. Agric. Gaz. iV.S.lF., 1942, 68, Pt. 6, 285-287. Red-legged 
earth mite controlled by nicotine sulphate—white oil emulsion spray; 
carrot aphids controlled by nicotine sulphate and lead arsenate spray or dust. 

Resultados de la experimentacion do tratamientos contra las plagas 
animales del algodonero. By H. Munoz Pinochet and S. Tessi Seitun. BoL 
No. 75, Mms. Junta Nac. Algodon, iO-ir, pp. 580-587. (R.A.E., 1942, 80 , 
A, Pt. 6, 314.) Aphis gossypii and Gargaphia iorresi on cotton controlled 
by nicotine sulphate. 

A “ Delousing Leg l^and for Chickens. By C. M. Hamilton. Vet 
Med., 1942, 87 , No. 4, 178. (Exp. Sta. Rec., 1942, 87 , No. i, 93.) Medicated 
leg band containing nicotine sulphate among other compounds. 

Orchard Sprays and the Wliite Apple Leafhopper. By W. J. Schoene. 
/. Econ. Ent., 1942, 86, No. 2, 220. Nicotine found ovicklal. 

Studies of Nicotine as an Insect Fumigant. By H. H. Richardson and 
A. H, Casanges. J. Econ. Ent., 1942, 86, No. 2, 242. 

Nicotine l^oisoning in Horticultural Occupations. By H. Symanski. 
Anztl. Sachvefst. Ztg., 1940, 66, 57. (Amer, Chem, Absts,, 1942, 86, No. 12, 
3620.) 

Limits of Inflammability and Ignition Temperature of Nicotine in Air. 
By G. W, Jones, G. S. Scott and W. £. Miller. Rep. Invest. No, 36^0, U.S, 
Bur, Mims, 1942. 


Others 

The Alkaloids of American Hellebore and their Toxicity to the American 
Cockroach. By E. J. Seiferle, J. B. Jones and C. H. Richardson. J, Econ. 
Ent., 1942, 85 , No, i, 34. 

House Flies. By J. W. Evans. Tasm. J. Agric., 1942, 18 , 76-78. Use of 
hellebore in destroying maggots in manure referred to. 


INSECTICIDE MATERIALS CONTAINING ROTENONE AND 
ALLIED SUBSTANCES 

General 

Report of the Chief of the Bureau of Animal Industry, U.S. Department 
of Agriculture, for the year ending June 30, 1941. (R. A.E,, 1942, 80 , A, 
Pt. 9, 131.) Reference to the continuation of ihe experiments on the efie^ 
tivenesa in the control of Hypoderma lineatum on cattle of washes of denis 
and cube. 

Insecticides containing Rotenone and Suitable for Spraying Plants. By 
L. E. Smith and L. J. Haller. U.S, Pat. No. 2,271,350. Amer, Chem. Absts., 
1942* 86 , No. 12, 3620. 

A Note on Derris and other Rotenone-bearing Vegetable Insecticides, 
their Occurrence and Possibilities of Cultivation in India. By T. P. Ghose. 
Indian For, Leafl. No. 20 (Chem.), For. Res, Inst., 1942. 

Further Studies on the Effect of several Spray Materials on the apparent 
Photos3mthesis of the Greenhouse Rose. By M. T. Possum and A. Laurie. 
Bimthly. Bull, No. 214, Ohio Agric, Exp. Sta,, 1942, 42-52. ( A^r, Chem. 

Absts., 1942, 86, No. 13, 3900.) Of various sprays tested m annitan mono- 
lauratc alone, or combined with rotenone showed the least effect on CO^ 
assimilation by the plants. 
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Fruitworm Control. Mississippi Farm, Res., 1941, No. 12, 7. (Exp, Sta, 
Rec., 1942,86, No. 6, 811.) Rotenone ineffective against the tomato fruitworm. 

Production of Tomatoes for Canning and Manufacturing. By J. H. 
Beattie, W. R. Beattie and S. P. Doolittle. Frms. Bull. No. 1901, U.S. 
Dep. Agric., 1942, p. 24. For controlling flea beetles on plants in the seed 
bed or newly set plants a dust mixture of rotenone and talc is recommended. 

Relative Efficiencies of Rotenone-containing Insecticides in the Control 
of Insects. By F. S. Arant. 515^ Ann. Rep. Alabama Agric. Exp. Sta., 
1941, pp. 42-43. (Amer. Ckem. Absts., 1942, 36 , No. 5, p. 4659.) Roots of 
devirs shoestring ( Tephrosia virginiana) contains from o -6 to 2 -8 per cent, 
rotenone; mechanical condition of the dust and diluents such as sulphur 
and hydrated lime markedly affected the efficiency of rotenone dusts for 
vegetable insects. 

The Citrus Bud Mite and Its Control. By A. M. Boyce, R. B. Korsmeier 
and C. O. Persing. Calif. Citrograph., 1942, 27 , 124-125, 134-140. (Amer. 
Chem. Ahst., 1942, 86, No. 12, 3616.) The most effective combinations of 
powdered rotenone-bearing roots with |-i per cent, light-medium oil are 
approximately two-thirds as effective as f light-medium oil used alone. 

Pea Aphid Control with Rotenone-bearing Dusts. By R. L. Janes and 
H. F. Wilson. Canner, 1942, 94 , No. ii, lo-ii. (Amer. Chem. Absts., 1942, 
86, No. 13, 3897.) 

Use of Dusting Machines in controlling Pea Aphids. By H. F. Wilson. 
Canner, 1942, 94 , No. 16, 24-28. (Amer. Chem. Absts., 1942, 86, No. 13, 
3897.) With rotenone dusts the character of the diluent of great importance. 

Bull. No. 405, Maine Agric. Exp. Sta., 194X, p. 411. Rotenone dust 
gave no noticeable reduction in fruitfly infestations on apples; p. 416, 
rotenone dusts without wetting and spreading agents effective against the 
Mexican bean bettLes; pp. 421-422, effects of rotenone dusts on pea aphid 
control; pp. 482-483, the addition of rotenone to copper spray fungicides 
increased the yields of potatoes, 

Plantas ictiotoxicas. Fannacologia da rotenona. By C. F. Corbett. 
Monogr. No. i, Fac. Med. Univ. S. Paulo, 1940. (R.A,E., 1942, 80 , A, 
Pt. 9, 419.) The pharmacology of rotenone. 

A Histological Comparison of the Effects of Certain Drugs on Scabies, 
as studied in Rodent Infections. By R. M. Gordon and D. R. Seaton. Ann. 
Prop. Med. Parasit., 1941, 85 , No, 2, 247-268, (R.A.E., 1942, 80 , B, Pt. 7, 
118-119.) Rotenone discarded because of severe scrotal dermatitis that it 
occasionally provokes. 

A Preliminary Report on the Chemical Composition of Yam Bean (Pachy- 
rhizus erosus Urban), a new Rotenone-bearing Plant. Kwangsi Agric., 
1941, 2 , No. 4, 269-280. (R.A.E., 1942, 80 , A, Pt. 9, 418-419.) 

A Review of Methods for the Chemical Analysis of Rotenone-bearing 
Plants. By H. A. Jones. U.S. Dep. Agric., Bur. Entomol. Plant Quarantine 
E-563,1942. (Amer. Chem. Absts., 1942, 86, No. 12, 3620. Title only given.) 

The Use of Power Sprayers in the Control of Cattle Grubs. By R. W. 
Wells. /. Econ. Ent., 1942, 85 , No. i, 112. Rotenone applied. 

Studies on Rotenone and other Organic Insecticides for Control of Codling 
Moth. By S. W. Harman. /. Econ. Ent., 1942, 85 , No. 2, 223. 

Rotenone Order M-133 (U.S.A.) amended to allow the xose of rotenone- 
bearing materials as spray, wash or dust for the treatment of cattle grubs. 
Soap, 1942, 18 , No, 7, 113. 

U.S. to Get Major Brazilian Products. Oil, Paint, Drug Rep., 1942, 
142 , No. 6, 5. During a four-year period the U.S. will buy up to 4,000,000 
pounds annually of rotenone from Brazil. 

Dacris 

Aimual Report of the East African Agricultural Research Station, Amani, 
for 1941, p. 4. Refers to experiments on the staking of derris, which have 
given increase yields of dried roots over unstaked plants. 
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The Determination of Rotenone in Derris Root. By H. E, Coombcr, 
J. T. Martin and S. H. Harper. J, Soc. Chem. Ind., Lond., 1942, 61 , No. 7, 
110-112. Bull Imp, ImU, T942, 40 , No. 3, 179-185. 

Evaluating Protection of ^''abrics from Clothes Moths and Carpet-beetle 
Attack. By R. E, Heal, /. Econ, Ent, 1942, 85 , No. 2, 249. Method 
described; derris tested. 

Laboratory Tests with Insecticides against the Tobacco Flea Beetle. 
By G. Wene and C. B. Dominick. J, Econ, Ent., 1942, 85 , No. 2,183. Derris 
compound much more effective than other insecticides. 

Thioc3ranate-Derris Dusts for Control of Truck Crop Insects. By H. G. 
Walker and L. D. Anderson. /. Econ, EnL, 1942, 35 , No. 2, 281. 

The Subterranean Grass Caterpillar, Oxycanus sp., Chemical Control 
Investigations, 1940 Season. By L. J. Dumbleton and R. D. Dick. N,Z, 
J. Sa, Tech., 1941, 22 , No. 6A, 309A-322A. {R.A.E., 1942, 80 , A, Pt. 8, 
385.) Derris tested but not very eflective. 

The Use of Derris and Cube Washes and Dusts in the Control of Cattle 
Grubs. By R. W. Wells and E. W. Laake. U.S. Dep, Agric., Bur, EntomoL 
Plant Quarantine E-562, 1942. {Amer. Chem. Absts., 1942, 86, No. 12, 

3619*) 

Relation of Flea-beetle Control to Control of Altemia solani on Tomatoes. 
By J. W. Heuberger and A. E. Dimond. Plant Disease Reptr., 1941, 
415-418. Amer. them. Abst., 1942, 86, No. 10, 2986. The addition of 
derris powder to several copper sprays improved the control of early blight 
on tomatoes. 

The Cabbage Moth (Plutella macuhpennis). Agric. Gaz. N.S.W., T942, 
58 , 236-237. Derris recommended for control. 

Bull. No. 400, Maine Agric. Exp, Sta., 1940. (R.A.E., 1942, 30 , A, 
Pt. 9, 446.) Derris dust not elective against Rhogoletis pomonella on blue¬ 
berries ; rotenone almost as elective as calcium arsenate in controlling 
Mexican bean beetle. 

An Experience with Derris Powder. Frm. Stk-Breed,, 1942, 56 , No. 2754, 
1132. Effect of derris on flea-beetles. 

A Sussex Method of Attacking the Flea-Beetle. By L. H. Willett. Frm. 
Sth-Breed., 1942, 56 , 1279. Describes a satisfactory method of applying 
derris. 

Methods to Combat Ants. Indian Frmg., 1942, 8, No. 3, 161. Refers 
to the successful use of derris. 

Chronic Toxicity of Derris. By A. M. Ambrose, F. Deeds and J, B. 
McNaughton, Industr. Engng. Chem,, Industr. Ed., 1942, 84 , No. 6,684-689. 

Red Spider on Glasshouse Crops. Adv. Leapt, No. 224, Minist. Agric. 
Lond., 1942, p. 3. Derris sprays for control recommended. 

Magpie Moth {Abraxas grossulariata). Adv. Leapt. No. 65, Minist. Agric. 
Lond., 1942, p. 2. Spraying or dusting with derris or lonchocarpus recom¬ 
mended for control. 

Dry Application of Cube or Derris in Combination with Wettable Sulfur 
for the Control of Cattle Grubs, By E. W, Laake. J. Econ. Ent., 1942, 
85 , No. I, 112. 

Di-nitro-o-cresol and other insecticides as Locust Poisons: Experiments 
of 1938-39. By M. C. A. Nolte. Sci\ Bull. No. 232, Un. S. Afr. Drp, Agric., 
1941. yimer. Chem. Absts., 1942, 86, No. 12, 3617.) Derris root powder 
ineffective as bait. 


Lonchocaipns 

Apple Sprays—^Dormant through Petal-Fall. By H. M, Steiner. Penn¬ 
sylvania St. Hort. Assoc. News, 1942, 19 , 93 - 95 » 97* {Amer. Chem. Absts., 
1942, 86, No, II, 3313.) Cube gave good results as a delayed dormant spray 
against the pistol case-bearer; in combination with mannitan monolaurate 
gave fair control of rosy aphis and-European red mite; cube, wettable 
sulphur and mannitan monolaurate effective also against the mite. 



288 BULLETIN OF THE IMPERIAL INSTITUTE 

Others 

A Rotenone-bearing Variety of Tephrosia vifginiana in New Jersey. By 
J. M. Ginsburg, J. B. Schmitt and T. S. Reid. /. Econ. EnU, 1942, 86, No. 3, 
277. 

Rotenone Content, and Inherited Character in the Roots of Devirs 
Shoestring, Tephrosia virgimana. By V. A. Little. /. Econ, Ent,, 1942, 
85 , No. I, 54. 

Insecticidal Action of Milletia pachycarpa Benth. By S. F. Chiu, S. Lin 
and Y. S. Chiu. J, Econ, Ent„ 1942, 86, No. i, 80. Considerably toxic to 
several species of insects. 

PYRETHRIN-CONTAINING MATERIALS 

Reportof the Florida Agricultural Experiment Station, 1938-39. {R.A.E,, 
1942, 80 , A, Pt. 9, 443.) Certain sprays and dusts of pyrethinm gave 
promising results against Leptoglossus phyllojms on the satsuma orange; 
p5n:ethrum gave best control of Thnps tahaci on onion sets, and nicotine 
sulphate also fairly ejBEective. 

Methods of Testing Pyrethrum Biologically. By E. A. Parkin. Nature, 
1942, 149 , 720. 

I^ethrum vs. Roaches. Part II. By F. L. Campbell. Soap, 1942, 18 , 
No. 6. 119-127, 141. 

Pj^ethrum in combatting Insect Pests. By A. G. Terent'ev. Farmatsiya, 
1940, No. 12, 35-36. {Amer, Chem, Ahsts,, 1942, 86, No. 10, 2985.) 

Control of Insects Attacking Stored Tobacco and Tobacco Products. By 
W. D. Reed and J. P. Vinzant. Ctre. No. 635, U.S. Dep. Agric,, 1942. 
Describes the method of application of pyrethrum powder in open warehouses. 

Experiments in the Application of Pyrethrum for the Control of certain 
Ectoparasites of Domestic Animals. By V. I. Kurchatov. Vestn. Sel.-khoz, 
Nauk, Vet,, 1941, No. 2, 97-103. (E.A.E., 1942, 80 , B, Pt. 9,142.) 

The Control of Insects infesting Dried Fruit. By W. Bums Brown and 
A. E. H. Higgins. Eep, Dep, Sci, Industr, Res,, 1942, pp. 21-23. The use 
of p3n:ethrum spra3rs dealt with. 

The Control of Flies in Country and Town. By H. G. H. Kearns. Ann, 
Appl. Biol., 1942, 29 , No, 3, 310-313. Refers to the effectiveness of pyrethrum 
in highly-refined petroleum oils for rubbing on the skin to protect from 
midges; p3n‘ethrum sprays for dealing with cluster flies and flics in towns. 

The Beet Leafhopper {Eutettix tenellus). By W. C. Cook. Frms\ Bull, 
No. 1886, U.S. Dep, Agric., 1942, p. 19. Mixture of pyrethrum extract in 
diesel fuel oil applied in atomised form is effective. 

The Leaf-eating Ladybird Beetle {Epilachna zS-punctata). Agric, Gaz. 
N.S.W., 1942, 68, 237-238. Pyrethrum may be used in control. 

The Cultivation of Medicinal Plants. Bull. No, 121, Minist, Agric. 
Land. Gives a brief account of pyrethrum. 

A Discussion of Researches on the Sugar-cane Froghopper {T'omaspis 
saccharina). By A. Pickles. Trop, Agric., Tnn., 1942, 19 , No. 6, 118. 
Pyrethrum dust following the use of Cyanogas " is advocated for the 
control of this pest. 

The Quantitative Interaction of Spray Fluid and Active Principle in 
Determining the Toxicity of a Pyrethrum Preparation to the Argasid Tick 
Ornithodorus moubata Murray. By G. C. Robinson. Ann. Appl, Biol., 
1942, 29 , No. 3, 290-300, 

I^ethrum Flowers and Pyrethrum Products in First Hands Frozen by 
the U.S. War Production Board. Soap, 1942, 18 , No. 7, 91, 

Allocation of Pyrethrum. Order M-179, U.S. War Production Board. 
Soap, 1942, 18 , No. 7, 121. Complete text of order. 

Experimental Malaria Control in a Hyperendemic Tea Garden in Upper 
Assam by the Use of Pyrodde 20 as an Insecticidal Spray. J. Malar. Inst. 
India, 1941* 4 , No. i, 35-55. {R.A.E., 1942, 80 , B, Pt. 7, 101-102.) 



BOOK REVIEWS 


289 

Report oi the Committee on Bed-Bug Infestation, 1935-1940, Medical 
Research Council, 1942, p. 21. Need for further research regarding use of 
pyrethrum in the control of tlie pest. 

Ediect of Storage Conditions on the Toxicity of Pyrethrum Extract. 
By Z. K. Bogatova. Bull, Plant Prot, U.S.S.R., 1941, No. i, 71-75. 
{R,A.E., 19^2, 80 , A, Pt. 8, 378.) 

The Preparation of Insecticidal Aerosols by the Use of Liquefied Gases. 
By L. D. Goodhue and W. N. Sullivan. U,S, Dep. Agnc,, Bur. Entomol. 
Plant Quarantine ET-190. An efiective aerosol for insect control comprises 
a solution of pyrethrum oleo-resin and refined sesame oil in dichlorodi-' 
fluoiomethane. Other suitable solvents mentioned and suitable apparatus 
described. 

Toxicity to Adult Mosquitoes of Aerosols Produced by Spra3dng Solution 
of Insecticides in Liquefied Gas. By W. N. Sullivan, L. D. Goodhue and 
J. H. Fales. J. Econ. Ent., 1942, 35 , No. i, 49. Dichlorodifluoromethane 
used with pyxethrins and sesame oil. 

Efiect of Sesamin and related Compounds on the Insecticidal Action of 
Pjn'ethrum on Houseflies. By H, L. Haller, F. B. LaForge and W. N. 
Sullivan. J. Econ. Ent., 1942, 35 , No. 2, 247. 

The Effects of Pyrethrins on Certain Mammals. By C. S. Leonard. /. 
Econ. Ent., 1942, 86, No. 2, 261. 

Pyrethrum. By N. V. Tzitzin. Moscow, Selkhozgiz, 1941. (R.A.E,, 

1942, 30 , A, Pt. 9, 454.) Cultivation and harvesting in the Soviet Union, 
preparation of dusts, suspensions, extracts, etc,, given. 

Dalmatian P3nrethrum. By N. V. Tzitzin. Moscow, Moskovsk, Rabochu, 

1941. (R. A.E., 1942, 30 , A, Pt. 9, 454.) Booklet intended for use of workers 
on collective farms in riie Moscow region. 

OTHER INSECTICIDE MATERIALS OF VEGETABLE ORIGIN 

Composition of Geraniol for Japanese Beetle Bait. By H, A. Jones and 
H. L, Haller. News Edit., Amer, Chem. Soc., 1941, 19 , 683-685. {R.A.E., 

1942, 30 , A, Pt, 6, 288.) 

Kernels of Thevetia nenifoha Juss., a potent Insecticide. By M. C. 
Cherian and S. Ramacharandran. Curr. Sci., 1941, 10 , No. 8, 365-366. 
(R.A.E., 1942, 80 , Pt. 6, 303,) 

Insecticidal and Piscicidal Plants of India. By R. N. Chopra, R. L. 
Badhwar and S. L. Nayax. J. Bombay Nat. Hist. Soc., 1941, 42 , No. 4, 
854-902. (Exp. Sfa. Rec., 1942, 87 , No. i, 86.) Title only. 


BOOK REVIEWS 

Books for review should be addressed to " The Editor" BuUetin of 
the Imperial Institute, South Kensington, London, S.W.'j 

The Poison Plants of New South Wales. Compiled under 
direction of the Poison Plants Committee of New South Wales by 
Eveljm Hurst, B.Sc. Agr. Pp. xiv + 498, 10 x 7. (Sydney, 
N.S.W., 194a.) 

This compilation, which provides a convenient and compre¬ 
hensive work of reference to the poisonous plants of New South 
Wales, is particularly valuable as much of the information it 
contains had not hitherto been generally accessible. In preparing 
the work Miss Hurst has used not only published accounts, but also 
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material contained on the files of the National Herbarium, the New 
South Wales Department of Agriculture, the Glcnfield Veterinary 
Research Station, and the Department of Pharmacy, Sydney 
University, including, for example, reference to the hitherto un¬ 
published work on Duhoisia and other Australian alkaloidal plants 
undertaken since the outbreak of war. ITie publication will no 
doubt be generally appreciated by research workers and those 
concerned with the management of stock, both in New South Wales 
and in other States of the Commonwealth. Its appearance will also 
be welcomed by all those in other countries interested in the subject, 
particularly as the plants dealt with are not exclusively Australian, 
but include many introduced from other countries for economic 
purposes, as ornamental plants, or occrirring as weeds. 

The work is published by and under the authority of the Poison 
Plants Committee of the University of Sydney and the New South 
Wales Department of Agriculture, a body which has been in existence 
since 1927 and which had decided that a compilation of all previous 
work on poisonous plants was required. Several bodies and individ¬ 
uals have been concerned in various aspects of the Committee's work, 
including the preparation of the present volume, as is acknowledged 
in the preface. Revision of the manuscript and publication details 
have been in the hands of a small sub-committee, of whom Mr. 
R. H. Anderson, Chief Botanist of the National Herbarium, has 
acted as editor. An appreciative reference may also be made to the 
generosity of certain financial institutions which have assisted 
towards the costs of publication. 

The work is presented primarily as a record of existing informa¬ 
tion, and little attempt has been made to examine this information 
critically. A few of the early and obviously incorrect botanical 
identifications have been amended, but most of the data have been 
presented as originally recorded. Further work will doubtless lead 
to more exact knowledge and to the ultimate revision of some 
particulars which must stand for the present. The plants included 
appear alphabetically in families under their botanical names; the 
families are dealt with in the general order of Engler and Prantl. 
It is noted, incidentally, that the local popular names of the various 
plants, which are recorded where available, are by no means always 
the same as are in use in other countries. 

Data regarding each individual species is usually introduced 
with a botanical description; this is omitted with less important 
plants. A note as regards distribution follows, the country of origin 
of introductions is recorded. The rest of the information concerning 
each species is arranged under a series of sub-headings, included as 
appropriate, e.g. general references, animals affected, S3rmptoms, 
poisonous principles, part of the plant causing poisoning, conditions 
imder wlu^ plant is poisonous, feeding experiments. Such questions 
as the criteria for determining, and conditions affecting, the toxicity 
of plants; the diagnosis of, and treatment of stock suffaing from. 
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plant poisoning; and the toxic constituents of plants are discussed 
in the introduction. Suspected plants, as well as those known to 
be poisonous, arc included. 

A number of botanical plates of some of the more interesting 
plants are provided. There is a very extensive bibhography to the 
quotations cited in the text, and this, incidentally, brings home the 
great debt we owe to J. H. Maiden for his work on the poisonous 
plants and weeds of Australia—^there arc well over 100 references 
to his papers, dating from 1888 to 1922. Useful glossaries of 
botanic^ and medical terms are given and there is a very full 
combined index to botanical and common names. All concerned 
in the production of this volume may be congratulated on having 
performed a valuable and useful service. 


Modern Synthetic Rubbers. By Harry Barron, Ph.D., B.Sc., 
A.I.C., A.I.R.I. Pp. viii + 274, 8J x 5j. (London : Chapman & 
Hall, Ltd., 1942.) Price 25s. 

In the preface to this book the author draws attention to the 
fact that “ oddly enough, neither the Germans nor the Americans 
have so far published any books on the subject ” [of synthetic 
rubbers]. But there is surely nothing odd in this. The subject is 
still too much in the development stage to justify the investigator 
summarising his findings in a text-book; he is usually too much 
concerned with the new problems that keep arising to find time to 
write up the old ones. And although others may compile a useful 
survey of what has already been published, as indeed Dr. Barron 
has done, the really satisfactory treatise on synthetic rubber must 
stiU await the leisure of some original researcher. 

In his attempt to give the information in “ as palatable a form 
as possible," Dr. Barron has often overstepped the mark and the 
result in some cases savours more of the newspaper article than the 
scientific treatise. Moreover, he is too enthusiastic a supporter of 
S3mthetic rubber to give a fair picture of the relationship between 
the natural and the artificial products. He apologises in advance 
for any errors and omissions in the book, due to the difl&cult cir¬ 
cumstances under which it was written, but in a work of this kind 
accuracy should be the first consideration and surely it would have 
been fairer to the reader to have delayed publication until the 
numerous mistakes which max the book had been corrected. 

Having said thus much in criticism of the book it must be 
acknowle^ed that the discerning reader will find much of value 
in it. The author has combed the literature very thoroughly and 
most of the facts axe duly documented, the references being given 
at the close of each chapter. 

The book is divided into three parts. The first gives a general 
account of natural rubber and synthetic rubber-hke materials and 
discusses the economics of synthetic elastic materials. Part II 
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with the chemical and physical background, including ter¬ 
minology, an historical outline, chemical behaviour and structure 
of natural rubber, raw materials (alcohol, acetylene and petroleum), 
pol5nnerisation, copolymerisation and emulsion polymerisation. In 
the chapter on terminology the author puts forward a simple 
system of classifying rubber and rubber-like materials, in which he 
suggests the term “ elastene ” for materials which are based on ole¬ 
fines and are virtually saturated, such as polyisobutylene, polythene, 
A.X.F., and butyl rubbers. The choice of the name “ elastene" 
is a little unfortunate as the almost identical word " elasteine " has 
already been used for a patented French rubber substitute made 
by the treatment of copals with oleic acid. 

The last part of the book discusses the technology of the different 
types of synthetic rubber arranged according to the author’s 
simplified system imder elastomers (S.K.B., Bunas, Perbunan, 
Hycar 6.r., Chemigum and Neoprene), elastenes, thioplasts and 
ethenoid elastics. 

Aids to the Analysis of Food and Drugs. By J. R. Nicholls, 
D.Sc., F.I.e. Sixth Edition. Pp. vii -f 424, 6J- x 4. (London : 
Bailli^re, Tindall & Cox, 1942.) Price los. 

This book, which for so many years has been associated with 
the familiar names of Moor and Partridge, now appears in the sixth 
edition under the authorship of Dr. J. R. Nicholls, of the Government 
Laboratory, who was responsible for the revision of the previous 
one. During the eight years since the publication of the fifth 
edition, the scope of the work of the analyst engaged on the examina¬ 
tion of food and drugs has been considerably extended. This has 
necessitated the enlargement of this book which has grown from 32a 
to 424 pages. The increase has been caused by the extension of 
almost all sections as well as by the inclusion of sections not pre¬ 
viously dealt with. The revision is a timely one as since 1934, when 
the previous edition was published, the Food and Drugs Act, 1938, 
has come into force and five Addenda to the British Pharmacopoeia 
have been issued. The necessary alterations pursuant upon these 
have been introduced in this new edition. Reference is ^0 made 
to those Emergency Orders dealing with food which involve a 
question of principle or which are of more than transitory import¬ 
ance. The arrangement of the material follows that of previous 
editions. This book will continue to be of great help and value to 
all analytical chemists who are engaged upon the examination of 
food and drugs. 

Industrial Waste Treatment Practice. By E. F. Eldridge. 
Pp. xi -1- 401, 9x6. (London: McGraw-Hill Publishing Co., 
Ltd., 1942.) Price 35s. 

In 1938 the author undertook the collection of data and informa¬ 
tion relating to the design and operation of plant for the treatment 
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of industrial liquid wastes. What Mr. Eldridge terms “ a brief 
sketch ” of the material collected appeared in September of that 
year as Bulletin 82 of the Engineering Experiment Station, Michigan 
State College, of wliich institution he is a Research Associate. The 
reception accorded to the Bulletin was encouraging, and suggested 
there was a need for the fuller account of the subject which is now 
provided. In this volume the matter forming the original publica¬ 
tion has been expanded and some new material included. Much of 
the information in the work is derived from the author’s own 
experience of industrial waste disposal; for the rest recourse has 
been had to published accounts as is d\ily acknowledged. 

The work, which relates in particular to conditions that obtain 
in the United States, opens with a brief introduction in which 
attention is directed to the very large problems that arise in con¬ 
nection with the disposal of industrial liquid wastes. There is a 
discussion in the first part of the book of more general questions : 
stream pollution, the characteristics of industrial wastes, and 
standard sewage treatment methods and the plant employed which 
are usually applicable to these liquids. Approaching three-quarters 
of the text is taken up by separate chapters devoted to considerations 
affecting the wastes of individual industries, e.g. sugar beet factories, 
milk products factories, canning factories, pulp and paper mills, 
and slaughter houses. The sevei^ chapters are mostly supported by 
short bibliographies. 

The book is completed by an account of the treatment of com¬ 
bined industrial waste and domestic sewage, and of methods of 
analysis. A large number of diagrams and tables are provided in 
the text. 

This volume should prove to be a useful introduction to the 
methods practised in the United States, and it is hoped will be 
followed by a more extended survey of practice in other countries. 

The National Paint Dictionary. By Jeffrey R. Stewart, 
F.A.I.C. Second hklition. Pp. 224, 12 x 9. (Washington, D.C. : 
Stewart Research Laboratory, 1942.) Price $7.50. 

This work is described on the title page as “ a handy reference 
volume for chemists, production managers, purchasing agents, 
formulators, technologists, salesmen, advanced painting contractors, 
distributors and all those engaged either directly or indirectly in 
the manufacture, distribution, consumption or application of paint 
and allied products.” The dictionary itself occupies some 140 
pages and contains definitions of terms, including trade names, and 
information regarding chemicals, raw materials, methods of analysis, 
equipment and apparatus used in the industries covered. There 
are numerous illustrations, mainly of apparatus. In a supplement 
to the dictionary arc given a wide range of data in tabular forin, such 
as ph37sical and chemical properties of raw materials, solubilities, 
conversion tables, fire extinguishers and so on. 
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On the whole the data given are reliable and the book should 
prove of great value to those in any way interested in the materials 
dealt with. It may be suggested, however, that in preparing a 
further edition the author should add an experienced economic 
botanist to the panel of helpers and advisers mentioned in his 
preface, for it is in this direction that, in common with most books 
of this kind, the present one is weakest. As evidence of the need 
for such expert revision the following examples may be quoted: 
balata gum is not chicle (p. 20); balm of gilead is not the same as 
Canada balsam (p. ai), which, however, is correctly described as a 
true turpentine from Abies balsamea in the article on turpentine on 
p. 125; Irish moss is a small red seaweed not “ kelp, a large brown 
seaweed ” (p. 72); and jelutong is quite different from the copal, 
Pontianak gum (p. 104). 
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ARTICLE 

THE MINERAL RESOURCES OF NORTHERN RHODESIA 

By T. Deans, M.A., F.G.S., 

Mineral Resources Department, Imperial Institute 

It is perhaps not generally realised that Northern Rhodesia has 
been the leading mineral producer in the Colonial Empire since 
1937, and second only in importance to the Union of South Africa 
among all African countries. Her rise to this position has been 
remarkably rapid, the value of her mineral output having increased 
tenfold in less than ten years, and has been due primarily to the 
opening up of great copper mines. The latter, which also 3neld a 
large amount of cobalt, are grouped in a small area known as the 
Copperbelt, and together with the Broken Hill lead-zinc-vanadium 
mine make the country the leading base metal producer in Africa. 

The development of the country dates back to 1890, when 
Lewanika, King of the Barotse, granted to the British South Africa 
Company a mineral concession over the whole of his ’ dominions, 
which embraced most of the western half of modem Northern 
Rhodesia. No doubt Lewanika knew of the existence of copper 
ore and iron ore in his territories, for both metals had been smdted 
there for generations, but eight years elapsed before the first pros¬ 
pectors entered the country, and the formal agreement confirming 
the British South Africa Company’s concession was not signed untU 
1900. The early prospectors soon discovered copper ore, lead and 
zinc ores, coal, and small gold deposits. By 1924, when the country 
became a Crown Colony, miners^ to the value of some ;£3,ooo,ooo 
had been produced, and by the begiiming of 1940 the total value of 
mineral production had risen to £66,000,000. 

The systematic manner in which Northern Rhodesia has been 
prospected and geologically surveyed since 1925 is probably unique. 
Exclusive prospecting licences covering almost the whole coimtry, 
except the Barotseland Native Reserve, were granted to certain 
companies with strong financial backing who undertook to spmd 
substantial sums on prospecting each year. Thorough geological 
surveying was made the basis of this work, with the result that the 
country has been geologically mapped in far ^eater detail than 
any other area of comparable size in tropical Africa. The adoption 
of this policy was crowned with success in the Copperbelt, where 
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it was found that certain leached or low-grade outcrops of copper 
ore changed at shallow depths into rich sulphide ores eminently 
suitable for concentration by flotation, and that these ore bodies 
were confined to one geological horizon. ITic ore-bearing horizon 
was mapped in detail, favourable sites for drilling were located, 
and in a few years enormous reserves of ore were proved. Elsewhere 
in the country, however, no spectacular mineral discoveries were 
made. By 1939 the survejdng amd prospecting of most of the 
country had been completed, and now practically the whole of the 
territory in respect of which the British South Africa Company 
holds the mineral rights has again been thrown open to public 
prospecting. As yet, however, the results of this extensive geological 
survey and prospecting work have not been made public except in 
the form of brief summary reports, and so only a very incomplete 
account can be given of the mineral resources of the country. 

A thick mantle of soil covers most of Northern Rhodesia, often 
20 to 40 ft. in thickness and even more in certain districts, and over 
wide areas rock exposures are few and far between. While it is 
quite possible therefore that other mineral deposits may lie concealed 
beneath this thick cover, their detection is likely to be exceedingly 
diflScult. 

Details of the geology and ph3reiography of the country cannot 
be given here, but the following generalised table of geological 
formations and the economic minerals found in them summarises the 
relations between the deposits mentioned later. 

Age. ^ Fonnation. Economic Minerals. 

Tertiary Kalahari Sands — 

Cretaceous Pebble Beds — 

Post-Karoo DoUnte Stlls and Dykes — 

Karroo Sedimentary Rocks and Lavas Coal 

Pre-Karoo DoUrite Sills and Dvkes — 

"Kundelungu Scries — 

Basic Igneous Rocks — 

Katanga ^ 

Younger Granites — 

w 

^Mine Series Copper and Cobalt 

Pre-Katanga Gneissoid Granites — 

Muva Ankole Broken Hill and Mnva Series Lead, Zinc, Vanadium, 

Manganese and Grapliite. 

Basement Complex Schists and Granite Gneisses Gold, Mica, Tin and Graphite. 

The latest statistics of m ineral production and value which it is 
permissible to publMx are shown in the table on p. 297. It should 
be mentioned that as the values of the base minerals are calculated 
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* Including estimated content of concentrates, 
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on the London prices of the refined metals they are in some cases 
higfiftr than is actually realised in Northern Rhodesia, for the metals 
exported in some cases require further refining overseas. The 
assemblage of minerals produced differs for the most part from 
that of neighboming countries, except in so far as the copper-cobalt 
zone extends into the Katanga. The abundant gold, asbestos and 
chromite of Southern Rhodesia, and the diamonds, radium and tin 
of the Belgian Congo have no counterparts in Northern Rhodesia. 
All the important mineral deposits lie close to the railway which 
runs through the centre of the country, and the outlying regions to 
the east and west appear to contain Httle mineral wealth. 

Copper and Cobalt 

The Copperbelt of Northern Rhodesia is an area some 50 miles 
long and 25 miles wide along the upper reaches of the Kafue river, 
dose to the Katanga border of the Belgian Congo. Several copper 
deposits are known outside this area, and these will be mentioned 
later, but they are insignificant in size when compared with those 
of the Copperbelt and none of them is now worked. Natives and 
Arabs had worked copper at Luanshya and Bwana Mkubwa before 
the arrival of Europeans whose attentions were therefore soon 
attracted to these deposits. Development work commenced at 
Bwana Mkubwa in 1903 and ten yeeirs later copper concentrates 
were exported from the mine. The ores, however, were of relatively 
low grade compared with those mined profitably in the Katanga, 
and being oxidised proved difficult to treat, so that when thick 
deposits of dean sulphide ores averaging 4 per cent, of copper were 
found at Luanshya in 1925 interest in the oxidised ores dwindled. 
The Luanshya discovery led to the opening up of the Roan Antelope 
mine, and intense prospecting and geological work followed by 
drilling soon proved the existence of .several enormous sulphide ore 
bodies in other parts of the Copperbelt. Despite the setback caused 
by the world economic depression, copper smelting began at Roan 
Antelope in 1931, at Nkana in 1932, and at Mufulira in 1937. 

The ore deposits occur in synclinal areas in the lower beds of 
the Mine Series and are gener^y considered to be of epigenetic 
origin and related to the intrusion of the Younger Granites, although 
a S3mgenetic theory of origin has also been advanced. The ores 
consist of altered shales and felspathic sandstones containing finely 
disseminated sulphides, principally chalcocite, bomite and chal- 
copyrite. Most of the deposits consist entirely of sulphides, but the 
Nchanga ore body contains mixed sulphide and oxidised ores and 
the N(^anga Extension is largely oxid^ed ore, malachite being the 
principal mineral. The ore hoodies are sharply defined, gradation 
into tiie cotmtry rock being exceptional. In form the deposits are 
beds, usus^y steeply inclined, and frequently 25 or 30 ft. in thick¬ 
ness, but in the Mufulira mine three beds up to 60 ft. in thickness 
occur, and in places two coalesce to form a bed 100 ft. thick. The 
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proved reserves of the larger deposits in June 1939 were as follows, 
taken in order from south to north. 


Deposit. 

Reserves 
(Long tons ,) 

Percentage of 
copper. 

Roan Antelope 

98,595,000 

3-43 

Baluba 

19,000,000 

3*47 

Nkana and Mindola 

101,792,000 

3*43 

Chambishi . 

22,000,000 

3 - 4 ^ 

Mufulira 

96,800,000 

4*39 

Nchanga 

128,375,000 

4*66* 

* 2*53 per cent, present oxide minerals and 2*13 per 

cent, in sulphide minerals. 


Further reserves exist which have not yet been proved, and 
according to the Commissioner of Mines it is probably safe to say 
that there are at least 750 million tons of high-grade copper ore in 
the Territory. The proved reserves are greater than those of any 
other country and the ores are richer than those of the major copper 
producers, but the aimual output of copper is still exceeded by that 
of the United States, Chile and Cana^. 

The producing mines are evenly spaced through the Copperbelt, 
the Roan Antelope mine at Luanshya in the south, the Nkana mine 
21 miles to the north-west, the Mufulira mine 20 miles north of 
Nkana, and Nchanga, where a pilot mill commenced production 
in 1939, 29 miles north-west of Nkana. Shafts have also been sunk 
at the Chambishi mine between Nkana and Nchanga. The Bwana 
Mkubwa deposit at the south-east comer of the Copperbelt was 
found to have relatively small ore reserves. A specM ammonia 
leaching process was necessary to treat the ore but, although more 
than 20,000 tons of copper were thus produced between 1926 and 
1930, the process was abandoned and the plant has been dismantled. 
Each mine has its own smelter producing extremely pure blister 
copper, and at Nkana there is an electrol3dic refinery. From the 
start of smelting in 1931 imtil the outbreak of the present war, 
however, copper production was restricted for economic reasons by 
agreements with the other major copper producers of the world. 
Between 1936 and 1939 the copper production of the different 
mines was as follows : 


1936. 1937. *938. X939. 

Nkana, electrolytic copper . 28,012 3 o »740 3 i» 3^7 29,634 

Nkana, blister copper 28,092 54*475 49*514 50»i26 

Roan Antelope, blister copper 56,448 78,349 7^.930 68,904 

Mufulira, blister copper . 29*782 44*614 60,220 61,669 

Nchanga, blister copper . — — — x» 3 i 5 * 

Total .... 142*334 208,178 213,031 211,668 


* Smelted at Nkana, 

The quantities of ore treated during 1939 and the copper pro¬ 
duced, together with their copper contents, are shown in the following 
table 


21 
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Mine. 

Ore treated. | 

Copper Recovered. 

Copper 

conteat. 

Blister. 

Electro 

•lytic. 

Kkana 

Roan Antelope . 
Mufulira . 
Nchanga . 

Total 

Totw. 

2,469,196 

2,551,161 

1,640,401 

47,460 

% 

3*53 

3**5 

4*59 

4-15 

Tans * 

50,126 

68,904 

6T.669 

1 > 3 I 5 

% Cu . 

()<C 4 I 

<) 9-48 

99-44 

99-58 

Tons . 

29,654 

% Cu . 
99-95 

Toms. 

79.467 

68.545 

61.321 

1.310 

6,708,218 

3-65 

182,014 

99-45 

29.654 

99*95 

210,643 


The Nkana mine also produces important quantities of cobalt 
and is the principal source of this element in the British Empire. 
The copper ore contains from 0'02 to 0-5 per cent, of cobalt in the 
form of the sulphide “ carroUite ”, and by special processes involving 
differential flotation of certain of the ores and treatment of the 
converter slags a rich cobalt-iron-copper alloy is produced. The 
latter varies somewhat in composition; that produced in 1939 
averaged 40 to 41 per cent, cobalt, 14 to 18 per cent, copper, and 
the remainder principally iron. It is sent overseas for refining. 
Other by-products from Nkana of minor importance include gold, 
silver and selenium which have been recovered from the anode 
slimes shipped overseas for treatment, and a little gold and silver 
extracted from enriched blister copper in refineries abroad. Nkana 
by-products recorded in 1938 and 1939 were as follows : 




1938. 

1939. 

Cobalt alloy . 

. tons 

3.697 

3*830 

Cobalt content 

• $* 

1,43s 


Selenium 

. lb. 

4,078 

1,277 

Gold . 

oz. 

420 

298 

Silver 

• f, 

87,883 

57*159 


The Mufulira mine also produced precious metals as by-products 
in 1939 (122J oz. of gold and 645 oz. of silver). 

The sulphur content of the smelter gases, which must be 
considerable, is not utilised, but should the production of large 
quantities of sulphuric acid ever become necessary in the Colony, 
this may prove a valuable source. 

North-west of the Copperbelt the rocks of the Mine Series 
continue into the Bel^an Congo where several important copper 
deposits are worked, (hfifering from those of Rhodesia, however, in 
that in the main the ores are oxidised and occur at a higher geo¬ 
logical horizon. At the Prince Leopold mine at Kipushi, which is 
one of the most important copper producers in the Congo, however, 
the copper ore, together wi^ some zinc ore, is obtained from a 
rich siflphide deposit. This mine is situated only a few hundred 
yards north of the Rhodesian boundary and its ownership was only 
settled after a careful re-survey of the frontier. At Kansanshi, 130 
miles W.'i^.W. of Nkana, native copper workings were discovered 
in 1899 and development work revealed an extensive series of 
reef-like ore bodies, some carrying gold, and a small smelter was 
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operated there 30 years ago. When last re-examined in 1937, 
proved reserves of 3,535.900 tons of ore containing 3-65 per cent, 
copper were blocked out, in addition to more than 6 million tons of 
probable ore, but the ore is variable and complex and the mine 
has not been brought into production again. A hundred miles to 
the west of Broken Hill, between the Eafue river and Mumbwa, 
more than a dozen small copper deposits were found in 1898 and 
developed for several years. They proved to be small sulphide 
replacement deposits formed in brecciated pipes in limestones of 
the Broken Hill Series, and at one of them, the Sable Antelope 
mine, a small blast-furnace was built and some matte and high- 
grade ore was shipped during the last war. Near Mtuga, on the 
Lunsemfwa river, about 60 miles N.E. of Broken HUl, a series of 
lenticular chalcopyrite deposits occur in granite gneiss, and reserves 
of 200,000 tons have been proved. A copper deposit of a type 
rather unusual in Northern Rihodesia occurs 25 miles west of Lusaka 
at the King Edward claims. The ore is cupriferous pyrites carrying 
about per cent, copper and 20 per cent, of sulphur, and diamond 
drilling has indicated the existence of more than 5 million tons of 
ore. Many smaller deposits are known to occur in the Kasempa, 
Broken Hill and Lusaka districts. 

Lead, Zinc and Vanadium 

Ore deposits containing these three metals in dose assodation 
occur in rocks of the Broken Hill Series in the Broken Hill and 
Lusaka districts. At Broken Hill the Rhodesia Broken Hill 
Development Co., Ltd., has the most important zinc mine in Africa, 
and the same company owns the Camamor vanadium deposit 20 
miles to the north-cast. Some 56 miles to the south, 10 miles north 
of Lusaka, is the Star Zinc deposit. 

The Broken HiU ore bodies outcropped as a series of kopjes 
composed of oxidised ores, the largest of these. No. 2 kopje, rising 
to a height of 90 ft. above the surrounding plain. They are replace¬ 
ment deposits in dolomite and take the form of successive lenses 
dipping steeply to the north-north-cast and pitching to the east- 
north-east. The larger ore lenses consist of a core of massive 
sulphides, zinc-blende and galena, enclosed in a shell of oxidised zinc 
ore, usually about 15 ft. in thickness, composed of hemimorphite, 
quartz and iron oxides, with lesser amounts of calamine (zinc 
carbonate), cerussite and vanadium minerals. This “ zinc silicate " 
ore is fine grained and jasperoidal in appearance, the ore minerals 
being diffused through fine-grained silica, and is ve^ rich, con¬ 
taining from 30 to 55 per cent, of zinc plus lead. The rich vanadium 
ores sunroimd the zinc silicate ore and are developed largely in &e 
broken ground between the massive oxidised ores and the dolomite, 
as well as in open fiissures. Desdoisite, and to a lesser extent vana- 
dinite are the ore minerals, but large quantities of vanadiferous 
laterite, which frequently averages 3 per cent, vanadium, are also 
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mined at the surface. Vanadium is present in small quantities in 
the zinc silicate ore but appears to be absent from the sulphide ores. 
There is only a small amount of silver in the Broken Hill ores (from 
I to oz. per ton), and there are traces of nickel, cadnnium and 
germanium which have to be eliminated in the electrol3d;ic plant. 

During the period which has elapsed since the exploitation of 
the Broken Hill deposits commenced, many changes have occurred 
which have reflected changed market conditions and advances in 
metallurgical practice, first lead, then zinc, and latterly vanadium 
being the principal products in terms of value. The deposits were 
discovered in 1902, and in 1906, when the railway reached Broken 
Hill, a considerable amount of rich zinc ore was mined from the 
outcrops and exported. Lead production was begun during the 
war of 1914-18 when four blast furnaces were installed, and output 
reached a maximum in 1922 when 20,501 tons of lead were produced. 
Owing to the exhaustion of sulphide ores above the water level, 
however, the output then declined and smelting for export ceased 
in 1929, since when only a small quantity of lead has been produced 
and this only for use in the zinc plant. Electrol3d;ic extraction of 
zinc began in 1928 and output reached a maximum of 20,730 tons 
in 1936. Export of vanadium ore began in 1921 and a concentrator 
and acid leaching plant for the extraction of the vanadium and its 
conversion to fused vanadium pentoxide (90-95 per cent. VaOj) was 
put into operation in 1930. Production of the fused pentoxide 
reached a maximum of 674 tons in 1939. 

Recent practice at the mine is indicated by the production 
statistics for 1939, which are the latest ofiicially disclosed. A total 
of 120,085 tons of ore were mined, consisting of 66,055 tons of zinc 
ore, 38,250 tons of vanadiferous latcrite and 15,780 tons of mixed 
zinc-vanadium ore. The zinc plant treated 67,936 tons of zinc ore 
averaging 217 per cent. Zn, 4 per cent. Pb, and 0’5 per cent. V, and 
recovered 7,828 tons of electrolytic zinc (99-98 per cent. Zn) and 
4,867 tons of debased zinc (99-27 per cent. Zn). llie vanadium 
plant treated 58,306 tons of vanadium ore avera^ng 1-41 per cent. 
V, and recovered 674 tons of fused vanadium pentoxide containing 
855,959 lbs. of vanadium. In addition 160 tons of lead were produced 
from 821 tons of sinter and ores averaging 25 per cent. Pb. 

The reserves of ore which could be worked opencast gradually 
became depleted and an extensive drilling and development pro¬ 
gramme has been undertaken since 1935 preparatory to exploitation 
in depth. A pumping shaft has been sunk to a depth of 1,115 ft- 
and a six-compartment service and hoisting shaft to 600 ft., and 
work has begun on the 350 ft. and 550 ft. levels. It was found that 
oxidised ores persisted to a depth of at least 1,000 ft. (much deeper 
than had been anticipated), and reserves proved at June 26, 1940, 
were as follows: 2,400,000 tons of oxidised ore carrying 6-7 per 
cent. Pb, 23-5 per cent. Zn, and 0-83 per cent. VgOs, and 1,600,000 
tons of sulphide ore containing 23-9 per cent. Pb, 36-7 per cent. Zn, 
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and i8*2 per cent. S. Ore will thus be available for many years, 
and the production of lead is to bo resumed. 

The Camarnor deposit occurs in altered dolomite near granite 
and carries vanadium, lead and zinc, but it has hitherto only been 
worked on a small scale. 

In the Star deposit near Lusaka the ore is willemite occurring 
in large compact masses in crystalline dolomite dose to a granite 
mass, and containing small amounts of native silver. Reserves of 
250,000 tons are said to have been proved, and prior to 1929 several 
thousand tons of ore averaging 48 per cent. Zn were produced by 
opencast mining and exported. 


Gold 

Ancient gold workings containing hundreds of stone mortars 
and crushing stones have been found in the area east of Lusaka 
towards the Portuguese border, showing that gold was won in 
Northern Rhodesia long before Europeans entered the country, but 
by whom, whether ancient Arabs or Bantu, is not dear. The reefs 
worked by the ancients appear to have been small and impersistent, 
and the same can be said of all the deposits which have so far been 
found. Gold mining recommenced soon after 1900 and production 
to the be^ning of 1940 totalled 65,432 oz., nearly all of which has 
been obtained from small reef deposits in three localities. Half of 
this total is from the Luiri area in the Mumbwa district, 80 miles 
west-north-west of Lusaka, from two mines, the Matala and 
Dunrobin. Here narrow reefs occur in steeply dipping shear zones 
in quartz-sericite-schists, containing gold associated with limonite 
and haematite near the outcrops and P3rrite and chalcop3rrite on the 
200 ft. levd, p3nite apparently being the gold-carrier. A mill and 
cyainide plant caune into production in 1930 and in 2j years 21,107 
oz. of gold were recovered, the yield averaging about 10 dwts. per 
ton of ore crushed. After an interval production was resumed in 
1936 and in four years 12,075 oz. were recovered, but the sdeld had 
fallen to about 3 dwts. per ton, and last year the operating company 
was wound up voluntarily. 

The Jessie mine, 75 miles east-north-east of Lusaka, was opened 
up about 1919 and worked intermittently until 1937. Several 
narrow reefs wore worked to depths of more than 300 ft. and over 
1,000 oz. of gold were produced annually on several occasions. The 
ore carries bismuth, averaging ij per cent, in some cases, and gold 
recoveries as high as 2 oz. per ton were obtained. 

A new mine, the Chakwenga, 90 miles east of Lusaka and 30 
miles south of the Great East Road, came into smaU-sede production 
in 1940. The deposit was found in 1933, and after being developed 
systematically for several years down to 230 ft. and 300 ft. lev^ 
a two-compartment shaft has been sunk and two Tremain mills 
installed. In the Petauke district, about 90 miles west of Fort 
Jameson and 30 miles north of the Great East Road, the Sasare 
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mine was opened up about 1901 and worked for a few years before 
the war of 1914-18. In 1931 a rich reef up to 30 in. wide was found 
nearby and worked for a few years as the Sasarc West mine, 3dclding, 
together with gold won from the old dumps, some 3,000 to 4,000 
oz. before the plant was closed in 1938. 1 he Cymric mine, a small 
property to the south of Fort Jameson and close to the Portuguese 
border, has only 3delded a few ounces of gold. East of the Luangwa 
valley alluvial gold and some small reefs were found in 1933 around 
the headwaters of the Msidza stream in the Lundazi district, and 
small-scale working of alluvials was begun early in 1940. Elsewhere 
throughout the territory numerous gold occurrences, both reef and 
alluvial, have been prospected but most of them have proved very 
unpromising. 

Traces of gold are present in the copper ores of Northern 
Rhodesia, and a few hundred ounces are recorded as having been 
shipped overseas for recovery in the refinery slimes and enriched 
blister copper of the Nkana and Mufulira mines. The Nkana mine 
recorded about 1,000 oz. between 1936 and 1939, and Mufulira mine 
1221 oz. in 1939. 


Manganese 

Although manganese, usually associated with iron, occurs at 
numerous localities in North Western Rhodesia, frequently as 
residual deposits which form small kopjes, most of the occurrences 
appear to be of low-grade and not very extensive. As manganese 
dioxide is used as a reagent in the Broken Hill zinc plant, however, 
the ore has been quarried intermittently since 1927 at several 
localities, mostly in the Broken Hill district. The Lubemba deposit, 
about 40 miles north of Broken Hill, 3delded several thousand tons 
of ore obtained by screening the rubble contained in the overburden 
l3dng round the outcrop. At the Chowa deposits, opened up in 
1934 in the same district, there is an almost vertical scam of ore 
containing up to 40 per cent, of manganese. Production at this 
property in 1939 totalled 2,970 tons averaging 20 per cent. Mn. 
In the Copperbelt 877 tons of manganese ore were mined in 1931 
for experimental purposes from a deposit at Luano East, a lew n^es 
east of Nchanga. 


Tin 

Only one deposit of tin ore has been worked in Northern 
Rhodesia, and the few occurrences of this mineral that have been 
noted in other districts appear to be of no economic value. Near 
Choma, on the railway line midway between Livingstone and Kafue, 
the Cassiterides mine was opened up in 1934, and in four years 
yielded 28 tons of tinstone concentrates. Most of the tinstone has 
been won from scattered patches of eluvial gravels, in one place 
2 ft. in ^ckness and covered by 2 ft. of overburden, but stanniferous 
pegmatites have also been opened up nearby. Water supplies have 
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been obtained for working this deposit, but throughout most of 
this district scarcity of water would make alluvial mining very 
difficult. 

Mica 

A few fairly large books of mica have been found in pegmatites 
at several localities, but the mineral has only been produced com¬ 
mercially in the Mazabuka district. The Sachenga mine, situated 
56 miles east of Mazabuka and 45 miles from Kafue, worked since 
1925, has been the only producer in recent years. Several pegmatite 
lenses occurring in a schist belt have been mined, and the mica is 
dressed and trimmed at the mine. It is good quality ruby mus¬ 
covite and sheets of large sizes are obtainable. 

Coal 

Although coalfields were discovered in Northern Rhodesia over 
40 years ago, they have never been worked and little has been written 
about them. The coal used in the copper industry is obtained from 
the Wankie Colliery in Southern Rhodesia, 600 miles by rail from 
the copper mines and the reciprocal transport of coal northwards 
and copper southwards proves economical. Hydro-electric power 
has also been adopted to supply industrial needs and is being further 
developed; nevertheless, the coalfields may ultimately become of 
value to the country, particularly if the present deforestation con¬ 
tinues and it becomes more difficult to obtain wood fuel. The 
coal measures occur at the same geological horizon as those of 
Wankie (in the Ecca Series of the Karroo System), and so may 
include scams of good quality, but little information is available 
about the characteristics of the coals. The best-known field is that 
in the floor of the Luano rift valley about 55 miles south-east of 
Broken Hill. Here near the confluence of the Mulungushi and 
Lunscmfwa rivers the coal measures are 400 ft. in thickness and 
contain over a hundred coal seams ranging from more than 8 ft. 
down to a few inches in thickness. Four workable seams totalling 
18 ft. 10 in. in thickness have been proved over 700 acres, indicating 
actual reserves of 22 million tons, as well as large possible reserves. 

South of Kafue, coal areas occur in the Lufua and Losito valleys, 
the coal measures being 300 ft. in thickness. Two seams, 4 ft. and 
3 ft. thick, apparently extend over 5 sq. miles, which would indicate 
probable reserves of 38 million tons, and the possible reserves are 
large. Other coalfields have been foimd but appear to be less 
promising. One lies near the Kafue river north-west of Mumbwa, 
and another of very small area occurs 22 miles north-north-east of 
Katumbi at the head of the Luangwa valley close to the N3?asaland 
border. 

Graphite 

Graphite occurs in phyUitic shales in the Kundelungu Series of 
the Copperbelt, and in graphitic schists both in the Broken HUl 
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Series further south and in the basement rocks of North Eastern 
Rhodesia, and there are some deposits which might be of economic 
value. In the Mkushi district, 50 to 60 miles east of Broken Hill, 
extensive deposits have been found in schists containing up to 
30 per cent, of graphite and averaging 21 per cent. Small-scale 
flotation tests have shown that 70 per cent, of the graphite coiild 
be recovered as a product of "amorphous” grade containing 
85 per cent, graphite. East of the Luangwa valley flake graphite 
deposits occur at Njoka about 45 miles north-west of Lundazi, and 
samples have proved amenable to flotation, but owing to the high 
cost of transport from this remote locality the deposit has not 
been worked. 


Other Minerals 

Bismuth, in the form of bismuthinite, associated with p3nites 
has been found at several gold prospects, especially at the Jessie 
gold mine and adjacent claims, and round Mkushi, east of Broken 
Hill. A few tons of ore have been produced, but since 1920 mining 
has hardly been profitable. 

Tungsten occins in the district between Lusaka and Kafue, 
and also 60 miles east of Lusaka, principally as scheelite associated 
with traces of gold and cassiterite, but apparently not in economic 
quantities. 

Iron ore is of widespread occurrence and small quantities are 
produced for use in the copper smelters and at the Broken HiU zinc 
plant. The deposits include high-grade haematite and magnetite, 
but their extent is not known and as it is unlikely that an iron 
industry wUl ever be established on an appreciable scale the question 
of reserves is not likely to be important. The native iron smelters, 
now practically extinct, usually used the latcritic iron ores which 
are almost ubiquitous. 

In the railway belt limestone and quartzite arc avaiilable in 
abundance for industrial purposes, and since 1938 a pure quartzite 
has been quarried at the Bwana Mkubwa mine for use in copper 
smdting. 


ABSTRACTS AND NOTES 

Obituary—^Professor K. N. Moss. With deep regret we have to 
record the untimely decease on October 20 of Professor Kenneth 
Neville Moss, O.B.E., M.Sc., M.Inst.Min.E., F.Inst.F., F.G.S., 
M.Inst.C.E., which has removed from the coal-mining profession an 
able and most active member in both the academic and practical 
spheres. 

Professor Moss accepted the Chairmanship of the Imperial 
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Institute Advisory Committee on Coal and Petroleum in 1936 and 
devoted much energy to the initiation of a scheme for the co¬ 
ordination of information on Empire coal resources, particularly 
in the light of their practical utilisation, an undertaking regrettably 
interrupted by the outbreak of war. 

Bom in 1891 at Penns in Warwickshire, he followed a MitllaTi/l 
educational career leading to Birmingham University, to which 
body he returned in 1920 as Assistant Professor of Mining after 
having gained practical experience in the Cannock Chase, South 
Yorkshire, and North Staffordshire coalfields. Two years later he 
was appointed to the Chair of Mining, and in 1935 added further 
to his work on behalf of the University when he became Dean of the 
Faculty of Science. 

Always intimately associated with the technical and welfare 
aspects of his profession. Professor Moss contributed much to the 
published knowledge relating to mining conditions and their effect 
upon miners' efficiency and health. One of his last public duties 
was to render valuable national service on the Forster-Brown 
Committee set up to advise the Government upon the best 
means of recruitment and training of boys for the coal-mining 
profession. 

The Imperial Institute was but one of many scientific bodies to 
which he devoted a full measure of active co-operation and energy; 
they wall keenly regret losing the wealth of his experience and 
knowledge. 


J. Brace.—^It was with regret that we learned of the recent 
death at the age of 54 of James Brace, M.M., B.Sc.Econ., LL.B., 
F.S.S., a Conner member of the Imperial Institute staff. 

Brace entered the Civil Service in 1907, served throughout the 
war of 1914-18 and was awarded the Military Medal in 1916. On 
his return to civilian life he studied for and obtained the degree of 
Bachelor of Science in Economics and in 1922 was appointed 
statistician to the Imperial Mineral Resources Bureau. 

When in 1925 the Bureau and the Institute were amalgamated. 
Brace became CWef Statistician, in which capacity his responsibilities 
included the compilation of our Annual Statistical Summary, and 
the reputation which this publication enjoys is attributable in no 
small measure to the care he put into its compilation years ago. 
At the same time, however, he employed much of his leisure in the 
study of law, with the result that he obtained the London degree of 
Bachelor of Law and became a barrister of Gray’s Inn. 

On resigning from the Institute in 1927 he secured an appoint¬ 
ment with the Abbey Road Building Society and the following year 
became Secretary of the Eastbourne Mutual Building Society, of 
which he was appointed General Manager in 1934, a post he held 
until his death on September 24, 194a. 
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Witherite.—The only two baxium minerals of industrial and 
economic importance are barytes (barium sulphate) and witherite 
(barium carbonate). Of these the former is fairly widely distributed, 
while the latter is much less commonly found, in fact the only 
witherite deposits of economic importance in the world occur in 
England, which country is the sole producer. 

In June 1940 the Holmside and South Moor Collieries, Ltd., and 
the owners of Settlingstones Mines, Ltd., issued jointly a Handbook 
on Witherite and its Industrial Uses, which was reviewed at the time 
in this Bulletin (1940, 38 , 507-508). ITie author of this book, 
Mr. E. W. Muddiman, has recently delivered a lecture to the 
Newcastle-on-Tyne Section of the Oil and Colour Chemists’ Associa¬ 
tion on the same subject (J. Oil Col. Chem. Assoc., July 1942, 
25 , 127-140), in which, however, the mining and (kessing of 
witherite are described in greater detail. 

Many small mines have been worked in England, but the present 
production is confined to two only. One of these is in Northumber- 
knd, at Settlingstones, near Fourstone, Hexham, and the other in 
Durham at the Morrison North Pit of the Holmside and South Moor 
Collieries, Ltd., Annfield Plain. 

The Settlingstones Mine, which began its career in the late 
seventeenth century as a lead producer, occupies the mid¬ 
position of a mineral belt, some 5 miles in length, in the Tyne 
Valley. The first recorded production of witherite from this mine 
took place in 1872, since when it has been a consistent producer, 
being lor many years, until quite recently, the only source of 
supply. 

The witherite vein is of hydrothermal origin, Ijdng in a much 
faulted series of sedimentary rocks in the Lower Carboniferous. This 
series contains the Whin SiU and the witherite vein is worked mainly 
where it passes through the Whin Sill. Following the vein westwarck 
from the Old Shaft it is found that the lead ore is suddenly cut off 
at a fault plane near the Winter Shaft and a thin zinc stringer leads 
on to the witherite vein, which is practically vertical, and on an 
average about 8 ft. thick. 

Mining at Settlingstones has progressed westwards. Two shafts 
are now in commission from which horizontal levels are driven into 
the vertical vein at about 60 ft. intervals, and stope supports are 
fixed into the opposing walls at approximately 4 ft. intervals. The 
roof is timbered and support is given by old tram rails or steel 
tubes, concrete being used in some places. Upward or overhand 
stoping is continued in each working section to within about 8 ft. 
of the level above, this thickness being left as support until the time 
comes to abandon the section. 

The Holmside and South Moor witherite vein occurs in the Coal 
Measures. The presence of witherite in this area had been known 
for about 50 years, but the main vein was found only 10 years ago in 
a fault fissure near the southern boundary of the coal royalty area. 
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when a heading was being driven from the Low Main seam to the 
Hutton Seam, about 220 ft. from the surface. The vein has a hade 
of about 7^° from the vertical and varies in thickness from a few 
inches up to 16 ft. It has been proved laterally over a length of 
550 yds., and to a depth at present of 750 ft. Further development 
in depth is proceeding. 

Stoping is carried out as at Settlingstones. Development was 
retarded for some time by the presence of water in the lower levels, 
but this is now pumped to the surface by high-duty centrifugal 
pumps and is used for washing the run-of-mine witherite in the 
grading plant. Some high-grade witherite is also obtained from 
minor veins at the Craghead pit and is taken by lorry to the dressing 
plant at Annfield Plain. 

The dressing processes employed at Settlingstones and Annfield 
Plain are similar. The crude ore is elevated to the top of the washing 
plant in the tubs into which it was originally loaded in the mine, 
and emptied by rotary tippler on to a strong bar screen of 6 in. 
mesh, the larger lumps being broken by hammers to pass through 
this screen. From the .screen the ore passes to a revolving trom¬ 
mel which has i J in. round holes, water being sprayed in to give an 
initial washing and to drive the smaller material out into a hopper 
at the foot of the main elevator. The oversize witherite is dis¬ 
charged on to a circular revolving table where it is hand-sorted. 
The waste matter is thrown out, the dean lumps are separated for 
drying and pulverising, and the rest delivered to a crusher whence 
it rejoins the smaller material separated off in the trommel. The 
ore is now raised by bucket elevator to the head of a series of five 
different trommels, from each of which the oversize, var5dng from 
I in. to J in., is delivered to five pulsating jigs of the Hartz type. 
These remove shale, stone, and other impurities by gravity separa¬ 
tion. The clean sized witherite from the first three compartments 
of each jig is collected into hoppers beneath and passed by belt 
conveyor to centrifugal driers. 

A " middlings ” fraction of mixed shale and witherite is dis¬ 
charged from the last compartment of each jig. This is returned by 
spedal conveyor belt to crushing rolls, set at | in., and thence 
returned to pass through the trommels again. 

The imdersize witherite from the fifth trommel, passes into a 
launder and thence to Wilfley concentrating tables. The con¬ 
centrated witherite thus obtained joins the dean material on the 
bdt from the jigs and the product of the entire process is dried in 
two Broadbent centrifugal driers and conveyed in tubs to a steam- 
heated store-house to await disposal. 

The dean high-grade witherite which is collected from the 
picking table is partially dried and passed through a pair of crushing 
rolls, which reduce it in size to in. and less. The crushed material 
is dried and pulverised, and finally weighed and bagged in paper- 
lined tarpaulin bags for the market. 
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Two grades of pulverised witherite are available as follows: 


Retained on 200 B.S. sieve 
Through 200, on 240 sieve 
Through 240, on 300 sieve 
Through 300 mesh sieve 


Oil absorption 


I. Noiroal quality. 
Per emtn 
8—0 
5 -<> 

3-4 

81-82 

100*0 

0-0 


II. FiAer quality 
Per cent. 

0*1 

0*2 

0*2 

99-5 


100*0 

X2*0 


(Oil absorption for precipitated BaCOa, 21*0 gms. linseed oil per 100 gm. BaCOa.) 


The latter grade conforms to the War Emergency Specification 
of the B.S.I. for Witherite for Paints (No. 926 of 1940). All the 
witherite selected for grinding is at least of 93 to 95 per cent, purity. 

The other grades of witherite prepared for the market are: 


(1) Picked lumps, about 5 in. to 2 in. size 

(2) Nuts, from 1J in. to \ in. size . 

(3) Peas, from g in. to J in. size 

(4) Fines, from J in. to 100 mesh . 


BaCOj. 
Per cent . 
92-94 

92-94 

91-93 

90-92 


These grades are sold on a basis of 90 per cent. BaCO, with pro 
rata adjustments of price according to analysis. 

One of the chief economic advantages of witherite over barytes 
is the great ease with which it can be converted into any other barium 
salt. Thousands of tons are used armually for the production of 
barium chloride in the manufacture of which the witherite is mixed 
with water in large wooden vats, hydrochloric acid (sp. gr. 1*15) is 
run in, and the whole heated by steam to about 40° C. The crude 
liquor is purified, filtered, and the filtrate is concentrated and crys¬ 
tallised. Besides being employed in large quantities for the pro¬ 
duction of blanc fixe, barium chloride is used as a laboratory reagent 
and as a mordant in the dyeing and printing of textiles. 

Blanc fixe (precipitated barium sulphate) is prepared from 
witherite by precipitation of the iron-free barium chloride liquor, 
under suitable conditions of temperature and concentration, with 
dilute sulphuric acid, the precipitate being filtered off and washed 
carefully. Blanc fixe has many uses. It is employed in the paper 
industry, in the manufacture of paints, lake colours and printing 
inks, and as a filler in the rubber industry, and it is also used in 
medicine. 

Barium nitrate may be produced from witherite by direct action 
with nitric add, or by double decomposition of hot solutions of 
barium chloride and sodium nitrate. The barium nitrate in each 
case is then allowed to crystallise out. 

Barium oxide is obtained by roasting finely ground witherite 
in furnaces with powdered carbon. The peroxide is obtained by 
heating the oxide to 700° C. in a current of dry air, free of carbon 
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dioxide, and the hydroxide by dissolving the oxide in hot water, and 
allowing the hydrate to cr3rstallise out. Barium peroxide is used in 
the manufacture of hydrogen peroxide and large quantities of the 
hydrate are used in the sugar-beet industry and in the preparation 
of barium soaps. 

Witherite itself finds many uses in industry. In the finely 
powdered form it is used to prevent the florescence or " scum ” on 
bricks, for the case-hardening of steel, in the purification of brine, 
and as a water-softener. Barium carbonate is used also in the glass 
industry and in enamelling. Air-floated witherite is found to be 
a suitable extender lor paints, and in some cases is superior to blanc 
fixe or barytes. During the past few months the disposal of witherite 
in all forms has been taken over by the Miscellaneous Chenaical 
Control, and supplies available for the paint industry are now 
limited. 

Nickel in Cuba.—^It is reported by Mr. W, L, Batt, Director of 
Material of the War Production Board in the United States, that the 
large deposits of low-grade nickeliferous iron ores blanketing the 
wooded plateaux of north-eastern Cuba are to be treated by a com¬ 
plicated process to 3H[eld nickel for armour plate and other special 
steels which are required for the war effort {Foreign Commerce 
Weekly, 1942, 7 , No. 8, pp. 4-5, 37-38). 

The nickeliferous iron ores of Cuba have been known and exported 
to the United States as iron ore for a very long time. There are 
three important deposits on the north-eastern side of the island. 
These are at Moa, Mayari and San FeUpe. The deposits are similar 
in t3q)e to the nickeliferous iron-ore deposits found in Greece, 
Celebes and Dutch Borneo. 

The Cuban ore is of a lateritic type lying as a mantle over 
extensive serpentine deposits of which it is a decomposition product. 
Where conditions have been favourable much of the sihea and 
magnesia from the serpentine has been carried off by weathering, 
or stream action, leaving a workable iron ore, which contains nearly 
all the chromium and nickel formerly present in the serpentine. 

The ore deposits arc found on the summits of fairly high plateaux. 
Near the surface the material is earthy and dark red in colom. 
The deposits average 19 ft. in depth, and are estimated to contain 
about 2,000 million tons of ore. The ore occurs in three main t3q>es. 
It may consist of an earthy mass, varying from dark red to yellow 
in colour, according to whether hamatite or limonite predominates 
in the area ; the ore may occur in small shot-like particles, either 
concentrated on the surface or embedded lower down in a matrix; 
or, thirdly, the shot-like particles may be cemented into boulders. 

Mining of this ore is a comparatively simple operation. In 
general there is little overburden, and the ore can be removed 
Hterally from the surface downwards by medianical means. 

The largest deposits in the island occur on the coast at Noa, 
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which lies about 35 miles west of Baracoa and nearly 45 miles 
east of Nipe Bay. In this place the average thickness of the ore is 
18 ft., though in one place it reaches 80 ft. The ore beds cover an 
area of 70 sq. miles, l5ning on the northern slope of the range, and 
extending along the coast to a depth of 10 miles inland. In tHs 
area the iron is present mostly in the form of limonitc, but near 
the surface haematite and magnetite predominate. The total amount 
of nickel and cobalt in the ore varies from 0-44 per cent, to 1-28 per 
cent., averaging o-8 per cent. 

The deposits at Mayari, which lie inland, about 50 miles west 
of the Moa deposits, have an average depth of about 15 ft. and cover 
an area of about 40 sq. miles. The ore is fairly uniform and occurs 
mostly in the form of boulders composed of cemented shot-like 
particles. Analysis shows it to contain iron in amounts var3dng 
from 40-50 per cent. 

The Mayari deposit has been extensively worked. The ore 3delds a 
nickeliferous pig iron, and a valuable steel known as " Mayari ” steel 
having a low nickel and chromium content is also obtained from it. 
It is interesting to note that this steel was used in building the 
bridge over the Mississippi at Memphis, and it has been used in 
the construction of other bridges. 

All the Cuban ores contain a good deal of water, both chemically 
combined and also held by absorption in the rather porous ore. 
Prior to shipping the ore to the United States for treatment it is 
usually run through rotary nodulising kilns which agglomerate 
the fine ore and drive off the excess moisture. The nodulised product 
carries about 57 per cent, of iron. 

The San Felipe iron ore deposits are in the province of Camaguay, 
and lie a little to the north of Camaguay City itself. There is a 
good deal of hard ore at San Felipe, and this necessitates blasting, 
a practice unnecessary at Moa or Mayari, but the ore, especially if 
screened, would not need nodulising to improve its physical character 
for furnace use. 

Average analyses of these three ores arc given as follows: 



Moa. 

Mayan. 

San Fclipo. 


Per cen ^. 

Per ctHU 

Per cenL 

Fe 

45*67 

50*56 

44.00 

Sl02 . 

6*26 

2*9 

1-62 

AI2OS 

10-64 

10-24 

11-61 

Cr 

I*g6 

1-66 

1-42 

Ni-f Co 

0*845 

0-84 

0*76 

P 

o-oo8 

0-016 

0-006 

S 

O'io7 

0-20 

0-332 

HaO . 

11*59 

10-96 


Mn . 


■ ■ 

x*i8 

CaO,MgO 

— 

— 

1-66 


A great deal of experimental work has been done on the Mayari 
and Moa ores with a view to finding an economic method of ex¬ 
tracting the nickel, but only during the last two years has this 
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research resulted in the evolution of a satisfactory process which 
is now to be set up on a commercial scale on the island. 

The early attempts at extracting the nickel were made by a 
chloridising process, which resulted in a nickel extraction of under 
30 per cent. Leaching with ammonia, hydrochloric acid and sul¬ 
phuric acid was also attempted on an experimental scale, but again 
results were not good. Finally, satisfactory results were obtained by 
cal cining the ore in an atmosphere of sulphur dioxide. The sulphate 
mass was leached with water, calcium chloride added, and the nickel 
chloride finally precipitated as the hydroxide by the addition of 
burnt lime. This process resulted in the recovery of about 70 per 
cent, of the nickel but never became a commercid process in peace 
time. 

In view of the greatly augmented demand for nickel at the 
present time the recovery of nickel from the Cuban ores has recently 
been undertaken, with government assistance, by the Nicaro Nickel 
Co., a subsidiary of the Freeport Sulphm Co., which also mines 
manganese ore in Cuba through another subsidiary, the Cuban- 
American-Manganese Corporation. Details of the exact process to 
be employed are not yet published. 

After a technical committee representing the Government had 
approved the research results, the War Production Board authorised 
a project for the erection on the island of a $20,000,000 plant. The 
sdieme is being financed by the Reconstruction Finance Corporation, 
and the plant will be operated by the Nicaro Nickel Co. for the 
Government. The initial work of dredging waterways, laying 
electric lines and building temporary structures is already imder 
way. Plans have been drawn up not only for essential mining and 
metallurgical work, but also for the construction of a complete town 
with hospital, schools and stores. As much labour as possible, both 
skilled and unskilled, will be Cuban. The ore, instead of being sent 
away for treatment, will be processed and the nickel extracted 
near to the original deposits. 

Before the war, world consumption of nickel was rapidly in¬ 
creasing. In 1875 the entire world consumption was about 500 tons 
per annum, early in the 1900’s it increased to nearly 10,000 tons, 
and by the end of the first World War consumption had risen to 
50,000 tons. There was a slump in the early 1920’s, but by 1929 
consumption rose to 68,000 tons and in 1939 just before the present 
wrar it totalled 128,000 tons; that is about 6,500 tons mofe than the 
actual production in that year. Consumption to-day is still greater 
and unless strictly controlled would rise to yet further heights. 
This great demand for nickel would seem to justify the capital 
expenditmre necessary for the recovery of nickel from the low-grade 
Cuban deposits. 

Studies on the Determination of the Partide-size of Finely Divided 
Materials.—^Many methods have been proposed for the evaluation of 
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the partide-size distribution and the spedfic surface of pulverulent 
materials, though comparatively few have been suffidently simple 
and rapid for their widespread application in industry. A critical 
study of these latter methods has recently been made by H. E. 
Schweyer, of Columbia University, in an article in Industrial and 
Engineering Chemistry, Analytical Edition, 1942, 14 , No. 8, pp. 
622-632. 

According to this authority, the methods that have the greatest 
industrial use employ sedimentation or elutriation prindples and, 
accordingly, base particle-size results on the equivalent settling 
diameter of the partides. The chief advantages of such methods 
are simplicity of operation and relatively good predsion, provided 
certain factors are taken into account. As a result of detailed 
researches, the author condudes that the pipette method is the best 
he has studied for sedimentation procedures, and, to enable analyses 
to be carried out more rapidly, he has designed a special pipette for 
the purpose. It is daimed that this pipette allows an analysis to be 
made in one-fourth the time required for the Andreasen pipette by 
utilising shorter distances of fall for the small sizes. 

The hydrometer method, when properly calibrated, gives 
results as precise as the pipette method, and may be used as a rapid 
control procedure. The results are independent of the size of 
sedimentation-cylinder diameters greater than 5 cm. 

Air elutriation jdelds results in good agreement with those from 
sedimentation procedures, provided there is no attrition and the 
partides are not platy and do not flocculate in suspension. 

Using a special technique for size distribution down to i'25 
microns, the author has shown that the Wagner turbidimeter gives 
good results only for ground sand, silica and certain cements. The 
data obtained by this method for other materials are unsatisfactory 
for the determination of specific surface and size distribution, owing 
to the lack of validity of the empirical conversion of turbidity data 
to weight concentration. 

A comparison of the data obtained by various methods by the 
auttor is set out in tabular form, the materials considered being 
silica, slate, day, trap rock, limestone, tripoli, coal, galena, mica, 
talc, pumice and diatoms. 
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No. 8, lOQ-itr. 

Costa Rica |a Survey of Mineral Resources]. By P. Malozemoff. Engng. 
Min. 1942, 143 , No. 8, 1x3-114. 
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Printer, 1942.) This Bulletin is in large part a reprint from Inform. Circ. 
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A Graphical Solution of Hoskold's Formula [for Mine Valuation]. By 
F. E. Studt. Min. Mag., Lond., 1942, 67 , 59-62. 

The Enlargement and Deepening of a Shaft and the Installation of an 
Axial-Flow Mme Fan [at Parkhouse Colliery]. By J. G. Bromilow. Trans. 
Instn. Min. Engrs., 1942, 101 , 384-391* 

Mining at the i^lleterre Quebec Mine. By E. B6rub6. Canad. Min. J., 
1942, 68,434-436. Description of working methods at a new small gold mine. 

Ore Treatment and Costs at McMannac Red Lake Gold Mmes, Ltd., 
Ontario. By J. E. Bryans. Canad. Min. J., 1942, 68, 423-433. 

The Shatter Cut at the Mclntyre-Porcupine Mine, Ontario. By A. W, 
Jacob and T. E. Newkirk. Canad. Inst. Min. Metall. Bull., 1942, No. 365, 
379-386. 

Low-Cost Mining at Young Davidson [Gold Mine, Ontario]. By D. A. 
Sloan. Canad. Min. Metall. Bull., 1942, No. 364, 326-337. 

Tubular Steel Headframe for Winze Sinking at Nortii Broken Hill, Ltd., 
New South Wales. By J, W. Foots, Proc. Austr. Inst. Min. Metall. (Inc.), 
1941, No. 124, 231-233, 

Sampling with the Long-Hole Rock Drill at North Broken Hill, Ltd., 
New South Wales. By M. D, Garretty. Proc. Austr. Inst. Min. Metall. 
(Inc.), 1941, No. 124, 227-230. A description of ihe sampling methods 
employed at a lead-zinc mine in Australia. 


CONCENTRATION AND METALLURGY 
(See also under Metals and Non-Metals.) 

Amalgamation: its History and Processes. By D. C. McLaren. Pre- 
Cambrian, 1942, 15 , No. 8, 2-7, II, 13-14. 

Filtering Cyanide Slimes. By E. C. Bitzer. Engng. Min. J., 1942, 148 , 
No. 6, 60-63. 

Cjpamding Flotation Concentrates at the Batong-Buhay Gold Mine, 
Philippines. By R. F. Brown. Engng. Min. J., 1942, 143 , No. 7, 49-5g.. 

Cya n id in g a Pyrrhotic Ore at Central Patricia [Gold Mines, Ontario], 
By N. Gritzuk. Canad. Min. J., 1942, 63 , 491-501. 

Basic Theory of the Cyanide Process. By D. C. McLaren. Canad. Min. 
J., 1942, 68 , 570-577* 
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Copper Extraction by Leaching. Part I. A Review of Methods in Use. 
By W. H. Dennis. Indiisir. Chem, Chem, Mfr,, 1942, 18 , 393-397. 

Refining Gold Precipitate containing Copper. By A. Fraser. Cham, 
Engng. Mtn. Rev., 1942, 84 , 306-307. 

The Contact Print Method : Determination and Ix>calisation of Metallic 
Minerals. By G. Gutzeit. Canad. Min. J., 1942, 68, 437-444. Paper pre¬ 
sented at meeting of American Institute of Mining and Metallurgical Engineers. 

The Practice of Powder Metallurgy. By H. W. Greenwood. Metal Ind., 
Lond., 1942, 61 , 226-227. 

Influence of Particle Shape and Size, pp. 242-244. 

The Pressing of Metal Powders, pp. 265-267. 

The Processes of Sintering, pp. 279-281. 

The Recovery of Metals from Scrap. By Sir H. Hartley. Min, 1942, 
819 , 471-473. Abstract of a paper presented to the British Association 
Conference. 

METALS 

Non-Ferrous Metals 

Non-Ferrous Metals. By E. S. Hedges. Ann. Rap. Prog. Applied 
Cham,, Soc. Cham. Industr., 1941, 26 , 225-240. A review of literature pub¬ 
lished on research on non-ferrous metals during 1941. 

Muminium and Bausdte 

Post-war Outlook for Aluminium. By M. P. Fogarty. Min, /„ 1942, 
218 , 425-426. Abstract of a paper presented to fhie British Association 
Conference. 

Economic Considerations associated with Aluminium. By A. Notman. 
Min, 1942, 218 , 400-402. Abstract of a paper presented at the British 
Association Conference. 

Clays and High-Silica Bauxites for Alumina Production. Cham, Matall, 
Engng., 1942, 49 , No. 9, 138-140. 

Topaz Development as a Source of Alumina. By B. C. Burgess. Bull. 
Amar, Ceram, Soc., 1942, 21 , 135-139. 

From Arkansas Bauxite, Cham. MaUdl. Engng., 1942, 49 , No. 6, 78-79. 
Brief outline of plans to process Arkansas bauxite into aluminium at its source. 

Beryllium 

O Berilio ou Glucfna. By H, Belliard. Rev. Min., Lisboa, 1942, 1 , 24-25. 

Chromium 

Important Chrome Deposits in Manitoba. Pre-Cambrian, 1942, 15 , 
No. 9, a 21 - 

Columbium (Niobium) 

Niobium as an Alloying Element in Heat-resisting Steels. By D. W, 
Rudorfl. Matallurgia, Manchr., 1942, 26 , I93-I9^» 224. 

Copper 

Copper Refining: Anode Furnace Operations. By W. A. Sheaffer. 
Canad, Inst, M%n, Matall, Bull., 1942, No. 365, 434-456. 

The Mineralisation of the Ajo Copper District, Arizona. By J. Gilluly, 
Econ. Gaol., 1942, 37 , 247-309. 


Gold 

Gold Mineralisation in Minor Igneous Intrusions, By W. W. Moorhouse. 
Econ. Gaol., 1942, 87 , 31S-329. . ^ ^ 

The Geology of the Konongo Gold Belt and Surroundmg Country, Gold 
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Coast. By T. Hirst. Bull. No. 14, Geol. Surv., Gold Coast. Pp. 28, pf x 6, 
and maps. (London: Gold Coast Geological Survey, 1942.) Price is. 
Reprinted from Bull. Imp. Inst., 1942, 40 , 36-61. 

The Tarkwa Goldfield, Gold Coast. By N. R, Junner, T. Hirst and H. 
Service. Mem. No. 6, Geol. Surv., Gold Coast. Pp. 75, 13 X 8J, and maps. 
(London : Gold Coast Geological Survey, 1942.) Price 8s. 

Six Months* Progress of the Rand Gold Industry. S. Afr. Min. Engng. 
1942, 63 , Part i, 529, 531 - 532 . 

The McMarmac Red Lake Gold Mine, Patricia District, Ontario. By 
H. S. Hicks and others. Pre-Cambrian, 1942, 15 , No. 9, 2-7, ir, 13. 

Geology of the Matachewan Consolidated Mine, Northern Ontario, By 
C. H. Hopper. Canad, Inst. Mm. Metall. Bull., 1942, No. 365, 387-400. 

East-Dipping Strike Faults on the Boulder Belt, Kalgoorlie, Western 
Australia. By K. J. Finucane. Proc. Austr. Inst. Min. Metall. {Inc.), 
1941, No. 124, 203-215. 


Iron and Sied 

Niobium as an Alloying Element in Heat-Resisting Steels. By D. W. 
Rudorfi. MetaJlurgia, Manchr., 1942, 26 ,193-196, 22^1. 

Iron and Steel. By R. J. Sarjant. Ann. Peps. Prog. Applied Chem., 
Soc. Chem. Industr., 1941, 269 204-224. A survey of developments in the 
iron and steel industry during 1941. 

Iron Deposits of the West of England. By F. J. Stephens. Iron Coal 
Tr. Rev., 1942, 146 , 839-842. A survey of past production and estimation 
of quantities now available. 

Magnetite-Hematite relations in the Banded Iron Formations of Western 
Australia. By K. R, Miles. Proc. Austr. Inst. Min. Metall, (Inc.), 1941, 
No. 124, 193-201. 

Iron and Steel in Nazi Germany. Engineer, 1942, 174 , 342-344. 

Indfistria do Ferro em Portugal. By A. X. da Fonseca. Rev. Min., 
Lisboa, 1942, 1 , 51-52. 

East Texas to become a Pig Iron Producer. By G, H. Anderson. Min. 
and Metall., 1942, 23 , 417-419. 

O estabelecimento da gmnde Siderurgia no Brasil. By E. de M. Soares 
e Silva. Rev. Quim. Industr., Brasil, 1942, 11 , 232-234, 236. 

Lead 

Estudio geoqufmico de los minerales de plomo. By J. M. Lopez de 
Azcona. Ion, 1942, 11 , 4^6-457. 

Blagnesiam 

Ford makes Magnesium. By G. E. Stedman. Chem, Metall. Engng., 
1942, 49 , No. 9, 134-137. A description of magnesium production by the 
ferro-silicon process now in operation by the Ford Motor Co. 

Manganese 

The World's Manganese-ore Deposits and the Atlantic Charter. By 
Sir L. L. Fermor. Min. J., 1942, 218 ,377-378. Abstract of a paper presented 
at British Association Conference. 

Manganese Investigations—^Metallurgical Division. 14. Hydrometal- 
lurgical Studies of Manganese Ores, Laboratory Experiments on Sulfur 
Dioxide—Sulfuric Acid Leaching of Black and Brown Manganiferous Iron 
Ores of the Cu3rana Range of Minnesota. By C. T. Anderson. Rep. Invest. 
No. 3649, U.S. Bur. Mines. Pp. 38, loj x 8. (Washington, D.C. : 
Superintendent of Documents, Government Pnnting Oj£ce, 1942.) 

Manganese Investigations—^Metallurgical Division. 15. Hydrometal- 
lurgical Studies of Manganese Ores. Electrodeposition of Manganese. By 
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P. Schlain. Rep. Invest No. 3651, U.S. Bur. Mims. Pp. 28, 10} x 8. 
(Washington, D.C.: Superintendent of Documents, Government Printing 
Office, 1942*) 

Manganese Investigations—^Metallurgical Division. 17. Ore-Dressing 
Studies of Manganese Ores. Concentration of Wad Ore from the Aycclalotte 
property, Batesville, Arkansas. By S. M. Shelton, M. M. Fine and R. B. 
Fisher. Rep. Invest. JVo. 3652, U.S. Bur. Mines. Pp. 17, loj x 8. (Wash¬ 
ington, D.C.: Superintendent of Documents, Government l^rinting Office, 
1942.) 

Manganese for Emergency Use on the Cuyuna Range. By F. F. Grout. 
Engng. Mm. 1942, 148 , No. 7, 43-44. 

Mercury 

Herman's Method for the Determination of Mercury. By J. M. Samuel. 
Engng. Mm. /., 1942, 143 , No. 6, 58-59. 

Mercury; Empire Resources are quite Inadequate. By L. Sanderson. 
Canad. M%n. /., 1942, 63 , 445-446. 

Nickel 

Nickel: [Its Uses and Sources]. By Hon. C. A. Campbell. Mm. J., 
1942, 818 , 415-417. Abstract of a paper presented to the British Association 
Conference. 

Platmum 

Platina : History and Composition of Platina: Isolation and Occurrence 
of Platinum. By F. E. Beamish and E. W. Warren. Canad. Mm. /., 1942, 
68, 505-5I3* 576-5^5- 

Prehmmary Treatment for Precious Metal Recovery. Part I. Allocation 
of By-Products. By C. C. Downie. Indusir. Chem. Chem. Mfr., 1942, 18 , 

389-392. 

The Treatment of Speiss-Mattes. By C. C. Downie. Min. Mag,, Lond., 
1942, 67 , 186-189, 

The Platinum Metals and their Alloys. By R. F. Vines. Pp. 141, 9 J x 7. 
(New York ; International Nickel Company, Inc., 1941.) 

» Platinum at Work in 1942. By E. M. Wise. Mtn. and MeialL, 1942, 23 , 
421-425. A survey of the uses of platinum and the platinum metals in industry. 

Radium 

Radium and Uranium. S. Afr. Min. Engng. J., 1942, 68, Part 2, 31, 49. 

A survey of sources and production. 

Radium Production. By E. F. Mactaggart. Chem. Tr. /., 1942, 111 , 
331-332. Abstract of a paper read before the Institution of Chemical 
Engineers. 

O rddio em Portugal e no Estrangeiro. By A. X. da Fonseca, Rev. Min., 
Lisboa, 1942, 1, I35-I37» 162-163. 

Sdenium and Tellurium 

Industrial Utilisation of Selenium and Tellurium. By G. R. Watkins, 

A. E. Bearse and R. Shutt. Industr. Engng. Chem. (Indusir. Ed.), 1942, 
84 , 899-910. 

Tin 

The Kaokoveld Tin Field, South West Africa. S. Afr. Min. Engng. J., 
1942, 68, Part 2, 69, 71. 

Tungsten 

* Tungsten. By J. L, F. Vogel. Mtn. 1942, 218 , 39i;392. Abstract 
of a paper presented to the British Association Conference on Mineral Resources 
and the Atlantic Charter. 
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Para que serve o VolMmio ? By H. Belliard. Rev, Min,, Lisboa, 1942, 

1 $ 13-14* 

Concentrating Tungsten Ore by Hand in Bolivia. By H. L. Dotson, 
Engng. Min, J,, 1942, 148 , No, 6, 64. 

Vanadium 

O vanadio nos min6rios de ferro. By A, X. da Fonseca, Rev, Min,, 
Lisboa, 1942, 1 , 164-165. 


NON-METALS 

Asbestos 

Asbestos in South Africa. By W. E. Sinclair. Bngng, Min, J,, 1942, 
148 , No. 7, 62-64. 

Building Materials 

Sand-Lime Bricks. Build, Res,, Wartime Building Bull, No, 20, Pp, 
6, II X 8i. (London : H.M. Stationery OjBBice, 1942.) Price 3d. 

Durability of Concrete as affected by Aggregates. By F. F. Bartel. 
Cement, Lime and Grav., 1942, 17 , 50-53. 

The Natural History of Gravel. XV-XVII. What is Gravel Made Of ? 
(ctd.). By H. B. Milner. Cement, Lime and Grav,, 1942, 17 , 32-36, 71-76, 
112-117, 121. 


Chemical Products 

Acids, Alkalies and Salts, etc. By P. Parrish and F. C, Snelling. Ann, 
Reps. Prog, Applied Chem,, Soc, Chem, Industr,, 1941, 26 , 154-175. A 
survey of developments in the chemical industries during 1941. 

Clay and Ceramics 

* The Use of Borax and Boric Acid together with Salt in Salt Glazing. 
By H. G. Schurecht and K. T, Wood. Bull, No, 2, Ceram, Exp, Station, 
Pp. 48, 9x6. (New York : State College of Ceramics, 1942.) 

Ceramics, Refractories and Cements. By H. W. Webb. Ann, Reps, 
Prog, Applied Chem., Soc. Chem. Industr., 1941, 26 , 191-203. A survey of 
research done in the ceramic industry during 1941. 

Coal, etc. 

The Future of Coke: a Review of Pre-War Trend and Possibilities of 
Development. By J. G. Bennett. S. Afr. Min. Bngng, J., 1942, 58 , Part i, 
532 - 534 - 

Fuel. By J. Hiles and R. A. Mott. Ann, Reps, Prog, Applied Chem,, 
Soc. Chem, Industr., 1941, 26 , 31-47. A classified survey o£ recent publica¬ 
tions relating to the fuel industry. 

Gas, Destructive Distillation, Tar and Tar Products. By H. Hollings 
and W. A. Voss. Ann, Reps, Prog, Applied Chem,, Soc, Chem, Industr,, 
1941, 26 , 31-47* 

The Working of Outcrop Coal in the U.K. By A. N. Braithwaite. Min, 
J., 1942, 219 , 483. 

The Leicestershire and South Derbyshire Area. The Eureka Seam. 
Phys, Chem, Surv, Nat, Coal Res. No, 54, Fuel Res,, Dep. Sd, Industr. 
Res. Pp. 42, 9i X 6. (London: H.M. Stationery Office, 1942.) Price 3s. 

The Evolution and Distribution of the Coal Mining Industry in Scotland. 
By J. Finlay. Trans, Instn, Min, Engrs., 1942, 101 , 431-439. 

The Coal Industry of South Africa ; Past, Present and Future. By T. 
Coulter. S. Afr, Min. Bngng, J,, 1942, 58 , Part 1, 571, 573. Abstract from 
an address to Johannesburg Rotarians. 
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Coal Mining in Poland. By M. St. Wleklinski. Iron Coal Tf, Rev., 
1942, 145 , 767-770. Abstract of a paper read before the Scottish Branch of 
the National Association of Colliery i^nagers. 

Dredging Pennsylvania Anthracite. By J. A. Corgan. Inform. Circ. No. 
7213, U.S. Bur. Mines. Pp. 25, loj x 8. (Washington, D.C.: Superin¬ 
tendent of Documents, Government Printing Office, 1942.) 

Diamonds 

The Diamond Industry in 1941. By S. H. Ball. Min. 1942, 818 , 
388-390, 402-405. Abstract from the Jewellers Circular — Keystone. 

Diamond Cutting in Great Britain: the Birth of a New Industry. S. 
Afr. Min. Engng. /., 1942, 58 , Part i, 505, 507. 

Dolomite 

Burning Dolomite for Magnesium. By T. C. Tayler. Cement, Lime and 
Grav., 1942, 17 , 42-45, 47. Abstract of an article appearing in Pit and Quarry, 
U.S. A. 

Gemstones 

Indian Precious Stones. By L. A. N. Iyer. Rec. Geol. Surv. India, 
1941, 76 , Bull. Econ. Miner. No. 6. Pp. 54, 9J x 6J. (Delhi i Manager of 
Publications, 1942.) Price Re. i or is. 6 d. 

Glass 

Fiberglas. By K. H. Braithwaite. Canad. Min. Metall. Bull., 1942, 
No. 363, 277-280. 

Glass. By W. M. Hampton and R. E. Bastick. Ann. Reps. Prog. Applied 
Chem., Soc. Chem. Industr., 1941, 86, 176-190. A survey of the progress in 
research in the glass industry during 1941. 

Graphite 

Graphite Mining in Ceylon. By J. A. Peterson. Min. J., 1942, 818 , 
393“394' Abstract of an article in the Compressed Air Magazine. 

magnesia 

A Note on the Use of Active Magnesia for the Regeneration of Used 
Lubricating Oils. By G. Armstrong Smith. J. Chem. Soc. S. Afr., 1942, 
48 , 321-325* 

Nitrates 

Chilc*s " While Gold " stages a Comeback. By K. Falk. Foreign Comm. 
Weekly, September 5, 1942, 8, 3-7, 30-31. An account of the Chilean nitrate 
industry. 

Petroleum, etc. 

Liquefiable Hydrocarbon Gases. Part II. Use as Motor Fuel. Industr, 
Chem. Chem. Mfr., 1942, 18 , 339 - 346 * 

Alternative Fuels for Transport: A Review of Possibilities. By J. 
Devon. 5 . Afr. Min. Engng. J., 1942, 53 , Part i, 475,477,478-479. Abstract 
of an article appearing in Petroleum. 

Substitute Fuels as a War Economy. By G. Egloff and P. M. van ArsdeU. 
J. Inst. Petrol., 1942, 88, 115-132. . ^ 

Mineral Oils. By W. W. Goulston. Ann. Reps. Prog. Applied Chem., 
Soc. Chem. Industr., 1941, 86, 71-85. A survey of the chief developments in 
petroleum technology during 1941. 

Alberta Oil Development in 1942 ; a Half-yearly Review. By J. L. Irwin. 
Petrol. Times, 1942, 46 , 448-449. 



324 


BULLETIN OF THE IMPERIAL INSTITUTE 


Investigaci6n del petrdleo en Espafla. Min, y Metal,, Madrid, 1942, 
No. 16, pp. 22-24. 

O Petroleo como Industria Quimica. By S. Frees Abreu. Rev, Quim, 
Industr,, 1941, 10 , No. no, 10-13. 

Phosphates 

Phosphorus Manufacture. By C. P. Zcrgiebel and J. W. Lucas. Chem, 
Tf, J,, 1942, 111 , 206-207. Abstract of a paper presented to (U.S.)^Electro¬ 
chemical Society. 

South African Phosphates and the Fertiliser Industry. By O, H. Parry. 
5 . Afy, Min, Engng. 1942, 63 , Part i, 647-648, 63 , Part 2, 5, 7. 

Occurrence of Phosphate Rock [in Australia] and Treatment Methods. 
Chem, Engng, Min, Rev,, 1942, 34 , 285-292. 

Analysis of the Production of Ordinary Superphosphate in the United 
States in the calendar years 1940 and 1941. By K. D. Jacob. Amer, Fertil., 
1942, 97 , No. 2, 5-8, 24, 26; No. 3, 8-n, 24,26; No, 4, lo-ii, 26; No. 5, 
9-11, 22, 24, 26. 

Metering a Factor in I.M.C’s Phosphate Operations. By J. H. Edwards, 
Engng, Min, J,, 1942, 143 , No. 6, 43-46. A description of the electrification 
of file phosphate mining activities of the International Minerals and Chemical 
Corporation, Florida. 

Pigments 

- Mica as a Paint Pigment and Extender. By C. R. Draper. Paint Manuf,, 
1942, 12, 182-186. 

Examination of Natural White Pigments. By F. L. Jameson. Paint 
Manuf,, 1942, 18 , 145-146, 153. 


Refractories 

The Industrial Processing of Western Canadian Fire Clays. By W. G. 
Worcester, Canad, Min, Metall, Bull,, 1942, No. 363, 281-293. 

Kyanite in Grave Mountain, Georgia. By J. H. Watkins. Bull, Amer, 
Ceram, Soc,, 1942, 21 , 140-142. 


Sodium 

Sodium Carbonate. By C. L. Harness and A. T. Coons. Inform, Circ, 
No, 7212, U.S, Bur. Mines, Pp, 35, loj X 8. (Washington, D.C.; Superin¬ 
tendent of Documents, Government Prmting Oflice, 1942.) 

Suliphur 

Purification pf Sulfur. By R. F. Bacon. Industr, Engng, Chem, ( Industr, 
Ed,), 1942, 34 , 1043-1048. 

Sulfur Dioxide. By H. F. Johnstone. Industr, Engng, Chem. ( Industr, 
Ed,), 1942, 34 ,1017-1028. A review of recent developments in the chemistry 
of sulfur dioxide and its derivatives. 

Sulphur from Arkansas Sour Gas. By J. A. Lee. Chem, Metall, Engng., 
1942, 49 , No. 6, 80-82. 

Water Supply 

The Chemical Treatment of Water for Steam Raising. By B. Moore. 
Industr, Chem, Chem, Mfr,, 1942, 18 , 383-386. 

Treatment of Water for Domestic and Industrial Requirements : Some 
Problems and Methods. By A, Parker. J, Instn. Civil Engrs,, 1942, 18 , 

365-385- 

The Underground Water of the South-Eastern Part of South Australia. 
By L. K. Ward. Bull, No, 19, Geol, Surv, S, Austr, Pp. 56, 9i X 6, and 
map. (Adelaide; Government Printer, 1941.). 
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